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Robert L. Land, Jr., Class of ’51, 


speaks from experience when he says, 


U.S. Steel offers thorough training... 
exposes the graduate engineer to many 
interesting phases of the steel industry 


L. Jr., graduated with a 
B.S. in Chemical Engineering in Febru- 
ary 1951. He had previously been inter- 
viewed by U.S. Steel college recruitment 
representatives and had been offered a job. 
He began working in the Coke Plant at the 

yary, Indiana Works of U.S. Steel immedi- 
ately after graduation. 

After extensive training and several pro- 
motions, Bob was made General Heater 
Foreman on November 1, 1954. This ex- 
ceedingly important job makes him re- 
sponsible for the proper heating and the 
quality of all coke produced at the Gary 
Works—the second largest coke plant in 
the world—with 16 batteries of coke ovens 
producing 15,000 tons daily. He has a crew 
of 60 and 8 foremen working under him. 

Bob feels that U.S. Steel really gets the 
young graduate engineer off to a good start 


with a well-planned and complete training 
program. He says, “U.S. Steel offers the 
graduate engineer an excellent chance to 
work in a number of different fields.” 

This enables the graduate who has not 
decided on his exact field to look around 
the big steel industry from within and to 
find the type of work that suits him best. 
After a man is given the chance to really 
find himself and has been adequately 
trained, “U.S. Steel offers security and an 
unlimited possibility of advancement pro- 


SEE THE UNITED STATES STEEL HOUR. It’s a full-hour TV program 
presented every other week by United States Steel. Consult your local 


newspaper for time and station. 


viding the engineer shows initiative and 
the willingness to work.” 

If you are interested in a challenging 
and rewarding career with United States 
Steel and feel that you can qualify, you 
can obtain further information from your 
college placement director. Or we will 
gladly send you our informative booklet, 
“Paths of Opportunity,” upon request. Just 
write to United States Steel Corporation, 
Personnel Division, Room 1622, 525 Wil- 
liam Penn Place, Pittsburgh 30, Pa. 


UNITED STATES STEEL 


AMERICAN BRIDGE . . AMERICAN STEEL & WIRE and CYCLONE FENCE . . COLUMBIA-GENEVA STEEL . . CONSOLIDATED WESTERN STEEL . . GERRARD STEEL STRAPPING . . NATIONAL TUBE 
OIL WELL SUPPLY . . TENNESSEE COAL & IRON... UNITED STATES STEEL PRODUCTS . . UNITED STATES STEEL SUPPLY . « Divisions of UNITED STATES STEEL CORPORATION, PITTSBURGH 
UNITED STATES STEEL HOMES, INC. + UNION SUPPLY COMPANY + UNITED STATES STEEL EXPORT COMPANY + UNIVERSAL ATLAS CEMENT COMPANY 
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FROM COW-PATHS TO CLOVERLEAFS... 


The narrow, twisting, rut-ridden roads of yesteryear 
are being replaced by new multi-lane, high-speed 
highways. Crossroads have been bridged and clover- 
leafed . . . hills have been leveled . .. curves lengthened. 

These changes have happened in the half century 
since the advent of the automobile. For more and 
better cars and trucks demand faster, safer roads 
and turnpikes. 


SPACE FOR SPEED... 


The traffic that flows over America’s three-million 
mile network of roads represents the very life stream 
of our progress. Nowhere else in the world do people 
travel so far and so freely . . . nor do so many trucks 
deliver such a wide and plentiful supply of merchan- 
dise so fast and to so many places. 


AMERICA WORKS LIKE THAT... 


Here in America we have men who dare to dream and 
build for future needs . . . machines to move moun- 
tains... materials to make roads. . and an all-seeing, 
all-hearing, and reporting Inter-Communications 
System that acquaints every branch of science and 
engineering . . . every technical skill . . . with the 
needs and the accomplishments of every other field 
of endeavor. 


THE AMERICAN INTER-COM SYSTEM... 


Complete communication is the function, the unique 


contribution of the American business press . .. a 
great group of specially edited magazines devoted to 
the specialized work areas of men who want to 
manage better, research better, sell better, buy better. 


COMMUNICATION IS OUR BUSINESS... 


Many of the textbooks in which you are now study- 
ing the fundamentals of your specialty bear the 
McGraw-Hill imprint. For McGraw-Hill is the 
world’s largest publisher of scientific and technical 
works. 

After you leave school, you will want to keep 
abreast of developments in your chosen profession. 
Then one of McGraw-Hill’s many business magazines 
will provide current information that will help you 
in your job. 


McGRAW-HILL 


PUBLISHING COMPANY, INC. 


330 WEST 42nd STREET 
4 ) NEW YORK 36, N. Y. 


HEADQUARTERS FOR TECHNICAL AND BUSINESS INFORMATION 
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Supplying vital components and parts that are the 
“heart” of hundreds of industrial and consumer 
products of other manufacturers...that’s Sylvania’s 
“heart” business. 


It’s an extra stability factor that safeguards your 
long-range career plans! 


When you combine this fact with the company’s 
leading position as a manufacturer of such Sylvania 
consumer products as: television sets, radios, fluo- 
rescent, incandescent and photoflash lamps, you 
can readily see that Sylvania is a company with 
exceptional diversity. That’s why Sylvania can offer 
you the security you need for professional success. 


In the brief 53 years since its founding, Sylvania’s 
dedication to young, aggressive management (the 
average top executive age is only 45), has meant 
expansion into an organization of 45 plants, 12 


MEANS 
TO You 


ENGINEER 


laboratories in 11 states, with over 24,000 
employees. 


To keep pace with the demand for Sylvania’s prod- 
ucts, our engineering staff has more than doubled 
in the past 6 years. 1954 saw the addition of 2 new 
laboratories, the completion of a new television 
manufacturing plant, a TV picture tube plant, and 
the start of a new incandescent lamp plant. 


Diversity . . . stability . . . growth — these are the 
foundations that make Sylvania an excellent place 
to build your career in engineering. 


For detailed information on Sylvania’s program for 
graduating engineers, see your College Placement 
Office. Or send for our comprehensive booklet, 
“Today and Tomorrow With Sylvania” by writing 
to Supervisor of Technical Employment. 


SYLVANIA 


Sylvania Electric Products Inc. Mi Broadway, New York 19, N. Y. 
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Important new addition to the engi- 
neering facilities of Detroit Edison is 
this huge System Analog and Net- 
work Computer, bringing new speed, 
accuracy and convenience to solving 
the problems of providing better 
power systems, both for today and 
for tomorrow. 


Designed and built by Detroit 
iidison engineers, this unique four- 
ton machine reproduces in miniature 
the company’s power system, and can 
be varied to simulate other power 
systems as well. The effect of any 


Looking ahead | with Detroit Edison 


combination of generators, trans- 
formers, lines, cables and other equip- 
ment, and of any variations in com- 
ponents within the system, can be 
determined in a fraction of the time 
required by conventional methods. 


The System Analog and Network 
Computer, along with other advanced 
electronic equipment, such as the digi- 
tal computer, serves Detroit Edison 
engineers in a variety of fields, in- 
cluding research, system operation, 
and production, planning, project and 
design engineering. . . . Such ad- 


THE DETROIT EDISON COMPANY 


2000 Second Avenue 
Detroit 26, Michigan 


vanced facilities, combined with the 
steadily rising demands for electrical 
power in Detroit and Southeastern 
Michigan, enable Detroit Edison to 
offer young engineers an outstanding 
opportunity and challenge to build 
for their own futures. 


For the full story of 
career opportunities at 
Detroit Edison, simply 
call or write for a free 
copy of this new 
booklet, “ Detroit 
Edison Engineering. 
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Globe Circling . . . Will become a reality during your 


engineering career. 


When that day comes, you may be certain 
our engineers will have played a major 
role in developing the nuclear engines 
that will make such flights possible. 


Solving tough problems like this has 

made Pratt & Whitney Aircraft the 
world’s foremost designer and 

builder of aircraft engines. This 

is the reason why it is first-choice of so 
many forward-looking technical graduates. 


PRATT & WHITNEY AIRCRAFT 
DIVISION OF UNITED AIRCRAFT CORPORATION 
EAST HARTFORD 8, CONNECTICUT 
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Way 


As industries have adopted better 
and more complex methods of pro- 
duction, and as businesses have ex- 
panded, working for larger vol- 
umes of sales at smaller margins 
of profit, they have begun to look 
for cheaper and more efficient ways 
of keeping the air clean. Out of this 
demand has come the development 
of the electrostatic air filter. Those 
who use this filter, integrated with 
standard air conditioning systems, 
have found they can control the 
quality and uniformity of their pro- 
ducts to a higher degree than be- 
fore, and have also realized sub- 
stantial cuts in maintenance cost. 

An electric filter removes im- 
purities from ventilated air by first 
giving the particles to be removed 
an electrical charge, and then col- 
lecting them on oppositely charged 
plates. The electrostatic filter has 
found many applications because of 
its simple design and low operating 
cost, together with its high effic- 
iency as compared to ordinary me- 
chanical filters. 

The principle of electrostatic pre- 
cipitation was investigated as long 
ago as 1824 by a German named 
Holfeld, who conducted a success- 
ful experiment in the filtering of 
gases using the electrostatic princi- 
ple. In 1906, Dr. Frederick G. Cott- 
rell of the University of California 
actually made a practical precipi- 
tator, which was used for the con- 
trol of sulfuric acid fumes in gold 
and silver smelting processes. Cott- 
rell’s unit, however, was not practi- 
cal for air conditioning as we know 
it, since it generated ozone and the 
noxious oxides of nitrogen. But, in 


1931, Dr. Gaylord W. Penny, of the 


The complete assembly of an electric 
filter, as viewed from the air intake 
and access side. The vertical pipe is 
part of the built-in water wash sys- 
tem. 
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Cleaner Air on Demand 


by PETER CRIMI, ME’58 


Illustrations courtesy of Trion, Inc. 


Carnegie Institute of Technology, 
patented the design for a precipita- 
tor which could be used to filter 
ventilated air, and which was, more- 
over, much less expensive to con- 
struct and operate. Since then, and 
particularly after World War II, 
Dr. Penney’s design and ones sim- 
ilar to it have been used in the fil- 
tering units of thousands of air 
conditioning systems in all phases 
of industry. 


Electrostatic Filter Design 


Electrostatic filters are made in 
various forms and sizes, depending 
on needs and operating conditions, 
but all have basically the same 
design. Air passes first through an 
ionizer, where the particles to be 
removed are given an electrical 
charge, then past collecting plates 
where the particles are deposited, 
and finally the air passes on out 
of the unit and is recirculated. 

The ionizer is comprised of tubu- 
lar aluminum electrodes fixed ver- 
tically along the front of the fil- 
tered unit, about 2% inches apart. 
Equally spaced between the tubu- 
lar electrodes, and insulated from 
them, are fine tungsten wires which 
are given a positive potential of 
about 12,000 volts. As the particles 
to be precipitated from the air pass 
between the wires and the tubular 
electrodes, they pick up positive 
ions which are constantly being 
emitted by the tungsten wires, and 
hence become positively charged. 

Immediately behind the ionizer 
are aluminum collecting plates, 
placed vertically and spaced about 
% inches apart. Every other plate is 
given a positive potential of about 
6,000 volts, with the ones between 
grounded and insulated from those 
adjacent. The positively charged 
particles, on entering the electric 
field between the plates, are at- 
tracted to the grounded plates. 
They of course immediately lose 


The power supply unit of an electric 
filter. 


their charge, but are bound to the 
plates by a water-soluble adhesive. 
The collecting plates are cleaned 
periodically by a warm water spray 
system within the unit, which also 
reapplies the adhesive. Under or- 
dinary use, a unit only needs to be 
cleaned about once a month. 

The power is supplied to both 
ionizer and collecting plates by a 
separate unit which draws 110 volt 
alternating current, rectifying and 
transforming it to direct current at 
the appropriate voltages. The power 
consumed only amounts to a few 
hundred watts, even when the fil- 
ter is under heavy use. 

The filters are usually housed 
in steel cabinets, with the ionizer- 
collector unit separate from the 
power supply unit. Smaller filters 
can be purchased as package units, 
ready to install. Larger filters, or 
ones having special uses, are manu- 
factured to order, and are installed 
by the maker. Sizing is done by 
consideration of the amount of air 
(in cubic feet per minute) which 
will pass through the filter and of 
the efficiency desired. These fac- 
tors determine the number of ion- 
izing-collecting units needed, which 
in turn determine the size of the 
power supply unit. 
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The initial cost of even small 
units is usually too large to justify 
their use in homes, but one episode 
dramatizing the value of electronic 
filters involved a unit which was 
so used. A high school physics 
teacher from Donora, Pennsylvania, 
named P. Garrett Hayes had in- 
stalled the electronic filter to alle- 
viate an asthma condition. A 
deadly smog closed in on the town, 
killing twenty-two persons and 
leaving many more critically ill 
with asthma or lung disease. Hayes 
sat calmly at home, unaware of the 
danger around him until he heard 
about it on the radio. He is con- 
vinced that the electronic filter 
saved his life. 

Improvements are constantly be- 
ing made on the filter’s basic de- 
sign, both to increase its efficiency 
and to make it more adaptable to 
specific uses. An ordinary mechani- 
cal filter has been added to the 
clean air side of the unit, building 
up a slight back pressure which 
creates a more even flow of air out 
of the unit. This after-filter also 
prevents fouling of the general sys- 
tem by any large accumulations of 
dirt which might form and dislodge 
from the collecting plates if the 
unit is not cleaned often enough. 
Manufacturers have also designed a 
motorized plate washer and ad- 
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hesive applicator which moves back 
and forth across the unit’s face, 
making the cleaning operation more 
rapid and effective. 


Filter Efficiency 


The efficiency of electric filters 
is now known to be much greater 
than that of mechanical filters, but 
to prove this was no easy matter 
for the manufacturers of electrosta- 
tic filters. Before electric filters 
were developed, the efficiency of 
air filters was always determined 
by the manufacturers’ own partic- 
ular methods. Since there were al- 
most as many methods as there 
were filter manufacturers, the fig- 


The ionizing-collecting cell of an electric filter. 


ures on relative efficiences were 
deceiving, to say the least. Recent- 
ly, however, the National Bureau 
of Standards has adopted a proced- 
ure known as the dust-spot method 
whereby efficiences can be accur- 
ately and impartially determined. 
The dust-spot method simply in- 
volves taking samples of air before 
and after it passes through the 
filter being tested, and comparing 
the discoloration which each sam- 
ple effects on a piece of chemical 
filter paper. A simple way of pre- 
senting the data collected with 
these dust-spot tests is by compar- 
ing the size of particles which the 
two types of filters will effectively 
remove from the air. 


An ordinary mechanical filter, 
constructed of a thin pad of fibers 
such as spun glass, has been found 
capable of removing from the air 
particles with a diameter as small 
as five microns (one micron equals 
1/25,400 of an inch). That would 
include such things as fog, flyash, 
pollens, and larger dust particles. 
However, particles having a diame- 
ter larger than five microns can 
not ordinarily be inhaled by hu- 
mans. 


Electronic filters, on the other 
hand, will effectively remove par- 
ticles from the air which are as 
small as .001 microns in diameter. 
Impurities of this size include, as 
well as the ones mentioned above, 
tobacco smoke, fumes of all kinds, 
and most significantly, bacteria and 
virus. 


Uses of Electronic Filters 


Electrostatic filters have already 
found wide application. Hotels, 
(Continued on page 66) 
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Whether you’re in engineering, sci- 
ence, commerce or liberal arts, the 
DOW sales organization may offer 


just the future you’re looking for 


What About Your Future? 


—a real advantage if business slows—and certain to 
multiply opportunities as business expands. Also at Dow 
—group insurance, pension plans and employee stock 
purchase plans have been a tradition. 


Your opportunities for advancement are excellent because 
Dow is growing—continually building new plants, develop- 
ing new production operations—adding new products, 
opening new markets. 


Dow fits you for the job with a comprehensive training 
course which explains company organization, policy, 
finance, research, production, technical service and sales 
methods. 


You'll find that Dow is a friendly company. You'll discover 
that promotions are usually from within, from Dow’s own 
staff. Seldom is an outsider considered for a top job at Dow. 
Moreover, you'll find a highly developed spirit of coopera- 
tion between men and departments. 


At Dow, your future can be more secure because of Dow’s 
diversification of products serving many different markets 


If you or any of your friends majoring in other fields of 
study who have had pre-engineering or one year or more 
of college chemistry are interested in finding out more 
about a future at Dow, write to Dow’s Technical Employ- 
ment Department today. 


Dow’s Booklet, “Opportunities with The Dow 
Chemical Company,” especially written for 
those about to enter the chemical profession, is 
available free, upon request. Write THE DOW 
CHEMICAL COMPANY, Technical Employ- 
ment, Midland, Michigan, or Freeport, Texas. 


you can depend on DOW CHEMICALS 
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NEW 


GUIDANCE 
MANUAL 


“Must” Reading for Young Engineers 


Le. handsome, hefty and helpful—and you can probably borrow a 
: copy at your school library or placement office. 


, Me Just ask for “Job Opportunities in General Motors.” 


You'll find page after page of down-to-earth information about 
General Motors, the way we operate, the kind of young engineers 
we seek, and why so many of them enjoy rewarding careers with us. 


Each GM division describes its products, the locations of its plants, 


the opportunities that are open, and the training programs offered 
to college graduates. 


It’s 136 pages, 8%” x 11”, in color. In fact, it’s the next best 
thing to actually paying us a personal visit—and we have a strong 
suspicion you'll want to find out more about careers with GM after 
reading this handbook. 


If so, we suggest you arrange an interview with our GM College 
Representative, or write us directly. 


GM POSITIONS NOW AVAILABLE IN THESE FIELDS: 


ACCOUNTING * FINANCE ¢ SALES * PRODUCTION SUPERVISION 

MECHANICAL ENGINEERING « ELECTRICAL ENGINEERING 

METALLURGICAL ENGINEERING *« INDUSTRIAL ENGINEERING 
CHEMICAL ENGINEERING 


| GENERAL MOTORS 


Personnel Staff, Detroit 2, Michigan 
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NEW MISSILE SYSTEMS 


RESEARCH LABORATORY 
RISES AT LOCKHEED 


Scheduled for occupation this fall, Lockheed’s 
new Missile Systems Research Laboratory is 
now well along in construction. First step in a 
$10,000,000 research laboratory program, it is 
especially designed to provide the most modern 
facilities for meeting the complex problems 


of missile systems research and development. bD-. E. H. Krause, Research Laboratory 
head (left), examines blueprints of the 
new laboratory with E. R. Quesada, 


Scientists and engineers able to contribute Missile Systems Division vice president 


and general manager (center), and 


importantly to the technology of guided W. M. Hawkins, chief engineer, during 
ground-breaking ceremonies. 


missiles are invited to write. 


dbbel MISSILE SYSTEMS DIVISION 


research and engineering staff 


LOCKHEED AIRCRAFT CORPORATION e VAN NUYS e CALIFORNIA 
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The Thomas Brothers Aeroplane Company Inlet Plant, located on Brindly Street in 
Ithaca. 


CENTER 


AIR PROGRESS 


by RICHARD BRANDENBURG, EP °58 
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The author is indebted to Jerome A. 
Fried, ME’10, and formerly general sup- 
erintendent at Thomas-Morse; Paul D. 
Wilson, former Thomas-Morse test pilot; 
and Harold Andrews, Aero. E. '55, for 
their cooperation in sharing their factual 
records, personal experiences, and pho- 
tos pertaining to the history of the 
Thomas-Morse Aircraft Division —Pho- 
tos are courtesy of U. S. Air Force and 
Randolph F. Hall. 


Only eleven years after the 
Wrights successfully completed 
man’s first powered airplane flight, 
Ithaca, N. Y., became the site of 
significant developments in the pro- 
gress of aviation. Ithacans watched 
with cautious amazement as a ser- 
ies of seaplanes, racers, airplane 
motors, fledgling pilots, fighters, 
and observation craft took form, 
each contributing in its own right 
to the evolution of the modern 
aviation industry. 

Ithaca was the birthplace of the 
famed “Tommy,” the Thomas- 
Morse Scout advanced trainer of 
World War I. It was the home of 
the MB series, including the Ar- 
my’s first real pursuit plane and the 
fastest plane in the world at the 
end of the First World War. The 
first really all-metal plane was built 
and tested at the south end of Lake 
Cayuga. The design and operation- 


al perfection of the XO-6B, a two- 
place observation biplane of the 
late 20’s, marked the passing of an 
era of winged progress for Ithaca. 


There were heartaches, too. 
Many designs were built only once, 
to be test flown from the shores 
of Lake Cayuga, noted as inferior 
by daring test pilots, and then 
dismantled or put in storage. There 


were accidents, numerous close 
scrapes in landings and maneuvers, 
and power-plant difficulties. But 
the record of courage, adventure, 
trial and error advances, and con- 
crete achievements remain. Ithaca’s 
own Thomas Brothers Aeroplane 
Company, The Thomas School of 
Aviation, Thomas Aeromotor Com- 
pany, and later the Thomas-Morse 
Aircraft Corporation of the Morse 
Chain Company, have written a 
vital chapter in the annals of pow- 


ered flight. 


Thomas Brothers Pave the Way 


In 1914, at the invitation of the 
Ithaca Board of Trade, the Thomas 
brothers of Bath, N. Y., moved to 
a factory on Brindley Street, near 
the Lake Cayuga inlet. They 
brought with them a record of six 
years’ experience experimenting 
with aircraft and motors, and one 
of the first private flying schools 
in the nation. A single hanger and 
a runway of dirt made in a lake- 
side peach orchard constituted the 
third oldest municipal airport in 
the country. At this field, two years 
after Thomas Brothers arrived in 
Ithaca, test pilot Frank Burnside, 
then holder of the American alti- 
tude record, flew an early Thomas 
model D-2 powered by a Thomas 
engine, to a world speed record of 
97.4 mph. 

The Thomas Brothers were suc- 
cessful experimenters before their 
arrival in Ithaca. W. T. Thomas, 
after his graduation in 1908 from 
a technical college in London, came 


One of the oldest municipal airports in the country, Thomas Field near Lake Cayuga 
consisted of one hangar and a runway in a peach orchard. 


to Hammondsport, N. Y., to work 
with Glenn Curtiss. W. T. Thomas 
joined his brother, Oliver, to found 
an independent company. In 1910 
their first airplane was completed, 
a result of months of slow hand 
labor in a barn. The brothers then 
moved to Bath, where the Thomas 
Brothers Aeroplane Company and 
the Thomas School of Aviation 
were incorporated. The Thomas 
School was the first flying school 
chartered by the New York State 
Board of Regents. 


Frank Burnside was a pupil of 
the school who later became chief 
company pilot. In 1913, he broke 
Lincoln Beachy’s altitude record by 
flying to a height of 13,000 feet. 
The Thomas’s 1910 plane was driv- 
en by a 22 horsepower automobile 
engine, and utilized a chain-driven 
propeller and a four wheel skid- 
mounted undercarriage. Flights up 
to twenty minutes long were suc- 
cessful, with one passenger aboard. 

A new machine, designated the 
TA, was built in Bath. It was a 
pusher airplane, powered by a six- 
cylinder Kirkham motor, and cap- 
able of carrying a _ phenomenal 
three-passenger load. A_ pontoon 
version was successful in its opera- 
tion as an early hydro-airplane. A 
slightly modified TA, with a larger 
powerplant, carried Walter Johnson 
and a passenger to an American 
endurance record of three hours 
and 51 minutes in 1912. The broth- 
ers also built a 60 horsepower mon- 
oplane and several flying boats. 
Two of these boats had metal hulls, 
consisting of 30 gauge galvanized 
iron covering a wooden framework. 


Third Thomas Sparks New Designs 


B. D. Thomas, no relation to the 
brothers, joined the company as 
chief engineer and designer. He had 
worked in England with Vickers, 
Ltd., and with the Sopwith Avia- 
tion Co. Glenn Curtiss met B. D. 
Thomas in Paris, and asked him to 
come to Hammondsport, N. Y., to 
work with Curtiss in building a 
flying boat to win Rodman Wana- 
maker’s Atlantic crossing prize. Af- 
ter working on flying boat designs 
that led to the successful World 
War I H series, Thomas joined the 
Thomas Brothers and designed the 
T2 tractor bi-plane. The T2 travel- 
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An early HS seaplane is launched in Lake Cayuga. 


ed at 83 mph, climbed 3,800 feet in 
ten minutes with pilot, passenger, 
and 1,000 pound load. This im- 
pressive performance, and the fact 
that Thomas-Morse hired B. D. 
Thomas, caused the British Admir- 
alty to order 24 of the American 
planes. 

With this successful background, 
the Company and flying school 
found Ithaca an excellent choice 
for a new location. The ground at 
the end of Lake Cayuga was flat 
and easily adapted for airplane 
landings. The lake itself enabled 
experiments with flying-boats and 
hydro-airplanes. Even at the early 
date of 1914 W. T. Thomas was 
aware that the location was not 
easily accessible to the public. Cold 
weather made flying from the ice 
feasible. After the company estab- 
lished itself in Ithaca, its designer, 
B. D. Thomas, developed the D2, 
powered by a 135 horsepower Tho- 
mas engine. The engine was design- 
ed by George Able and Harold 
Bliss, who were among the founders 
of the Thomas Aeromotor Com- 
pany. The Aeroplane Company 
continued to produce a steady flow 
of new designs, using Thomas en- 
gines. In 1915, two Navy seaplanes 


The British Admiralty ordered two dozen T2’s, a tractor biplane 
designed by B. D. Thomas. 


were built with 140 horsepower mo- 
tors. These were followed by the 
D5, a Signal Corps craft with a 
135 horsepower engine that attain- 
ed speeds of 86 mph. In 1916, 15 
SH-4 two-seater hydro - airplanes 
were delivered to the Navy. At this 
time, Canada sent many young 
men to the flying school for pilot 
training in preparation for Royal 
Flying Corps service. 


Morse Buys Thomas Interests 


Jerome Fried, proprietor of the 
Ithaca Scientific Instrument Com- 
pany, who, starting in 1915, was 
general manager of the Thomas 
Aeromotor Company, states that in 
the later part of 1916 it became 
apparent that the company was 
“very much underfianced . . . we 
made efforts to do something about 
it, local and otherwise.” Frank L. 
Morse of the Morse Chain Com- 
pany, after conferring with direct- 
ors H. H. Westinghouse, president 
of the airbrake company, and J. 
F. Miller, president of Union Switch 
and Signal Company, effected the 
formation of the Thomas-Morse 
Aircraft Corporation in January, 
1917. The Thomas brothers’ staff 


of about 100 personnel was to grow 


to 1200 as the corporation did a 
peak four million dollars worth of 
business, selling over 800 planes 
during World War I. The newly 
reorganized corporation was now 
ready to begin the difficult special- 
ized process of developing a high 
speed fighter, first represented by 
the S-4, the original “Tommy” 
Scout. 


Thomas-Morse Test-Pilot Paul 
D. Wilson sums up the characteris- 
tics of the S-4 Scout prototype in 
the assertion, “It landed easily, and 
general flight characteristics were 
not bad for this period.” The plane 
was powered by a Gnome nine-cyl- 
inder rotary engine manufactured 
by the General Vehicle Company, 
and rated at 100 horsepower. The 
engine could not be throttled, but 
RPM could be reduced by leaning 
the fuel mixture. Work on the S-4 
was actually begun before the Tho- 
mas brothers merged with Morse. 
The plane was equipped with twin 
floats and used for both land and 
water operation. Its effectiveness as 
a demonstrator led to the place- 
ment of an order for 100 S-4’s, the 
next in the Scout series. After this 
order was placed, the S-4 was used 
only for occasional training and ex- 
hibition flights. It had as disadvan- 
tages the fact that its Gnome en- 
gine was unsuited for cruising, and 
according to Wilson, a five or six 
pound tail heavy condition. Total 
flying time was less than 250 hours, 
consisting mainly of short flights 
averaging twenty minutes. 


Thomas-Morse Moves to Hill Plant 

With the production of the S-4B, 
the Thomas- Morse Corporation 
built its first plane at the “Hill 
Plant,” located at the west end of 
the present Morse Chain plant. The 
original inlet plant was retained for 
sub-assembly manufacture. Though 
the first S-4 combined good hand- 
ling qualities due to small size and 


The SH-4, pictured here ready for test flight in Lake Cayuga, was 


ordered by the Navy in 1916. 
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low wing loading with stability and 
manueverability, the S-4B had a 
better rate of climb and greater 
top speed. Unfortunately, the 
Gnome engine was a problem. It 
was temperamental on starting, and 
presented a fire hazard due to its 
pressure-type gasoline system. The 
S-4B consumed over three gallons 
of castor oil an hour, and spewed 
it over the fuselage and right wing. 
It retained a tail-heavy condition, 
and would ground loop easily. In 
addition, control cable contraction 
at low temperatures made handling 
of the plane difficult. When the 
contract for the S-4B was filled, it 
was decided to no longer use the 
Gnome engine. Because over a 
thousand engines had been built, 
a great number of the powerplants 
were scrapped. In spite of these 
difficulties, the B model took off in 
a short distance, climbed at over 
700 feet per minute, and had a 
ceiling of 16,000 ft. 

Identical in design to the S-4B 
was the S-5 model twin float sea- 
plane. Six such planes were built. 
Test Pilot Wilson points out that 
the wooden floats required con- 
stant repair. Each compartment of 
the pontoons would require remov- 
al of water after each flight, and in 
service they would take on enough 
water to affect flight performance. 
However, the planes were of suf- 
ficient quality to warrant a con- 
tract for their limited production 
for the Navy. 


Morse Produces “Tommy” Scout 
An important step in bridging 
the gap between existing American 
Curtiss primary trainers and the 
first planes our pilots were to fly 
in France was the S-4C. Major de- 
sign changes in the S-4C over its 
predecessor included revised aileron 
control, addition of a new power- 
plant (after the first fifty planes 
were built), reduction in size of 


The S-4-C famed “Tommy” Scout advanced trainer, prepared pilots 


for handling hotter pursuit ships. 


ailerons and elevator, better con- 
trol matching, and provision for 
armaments. The new powerplant 
was the LeRhone 80 horsepower 
rotary engine. Reduced wing load- 
ing due to the lighter-weight rotary 
engine provided desirable speed and 
climb characteristics. The weight 
carried per horsepower was about 
eight pounds, half that carried by 
contemporary reconnaissance types. 
In addition, structural weight was 
reduced, and short spans, small 
wing areas, and large control sur- 
faces enhanced manueverability. 
The Scout turned sharply due to the 


Factory construction of S 


wall. The firewall itself, along with 
the engines cowling, was of alum- 
inum, the latter being secured by 
automotive-type trunk fasteners. 
Other equipment included a single 
thirty-caliber machine gun on the 
right side of the fuselage cowling, 
synchronized to fire through the 
propeller arc by means of a hy- 
draulic device fitted to the engine. 
For training purposes, cameras 
could be substituted for the gun. 
Paul Wilson’s analysis of the 
“Tommy” S-4C indicates that no 
major structural failures occured, 
and that in spite of the gyroscopic 


H-4 two-seater hydro-airplanes was carried on at the Inlet 


Plant. 


gyroscopic effect of the rotary en- 
gine. The revolving engine would 
exert a turning effect that would 
enable fast right turns to be made. 
The S-4C was a low-aspect ratio 
biplane, the wings being construct- 
ed of spruce spars. The fuselage 
consisted of wire trusses with 
spruce and ash members and lon- 
gerons. The upper deck of of the 
fuselage was covered with alumin- 
um forward of the cockpit. The 
landing gear was a V-type structure 
of steel tubing and spruce fairings. 

The engine itself was mounted 
on an X-type frame, with oil and 
fuel tanks directly aft of the fire- 


effect that made looping difficult, 
the planes were well suited for acro- 
batic training. He states that the 
first order for 400 S-4Cs was issued 
in January, 1918, and was followed 
by a request for an additional 150 
in August. An order for another 
500 was cancelled near the end of 
1918 after nearly half of the needed 
parts were made. It was estimated 
that a total of 640 S-4Bs and Cs 
were delivered along with spares 
amounting to 232 additional air- 
craft. Almost all parts for the 
planes were made at the inlet plant, 
and assembly completed at the fac- 
tory on the Hill. Every tenth plane 


One of the first Thomas Morse Pursuit designs, the MB-1 


a failure due to over-emphasis on weight reduction. 
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made was carted by truck to the 
field for rigging tests and perform- 
ance check. The planes were then 
crated for shipment at the Hill 
Plant. Flying activities reached a 
peak during World War I, with a 
total of three pilots working for 
Thomas Morse, and requiring that 
castor oil-lubricant for the rotary 
engines be purchased in fifty-drum 
quantities. 

After the major cancellation of 
the S-4C order at the end of 1918, 
a single additional plane of this 
type was built with special covering 
and a number of plated metal! parts. 
The plane was a showpiece, placed 
on display at several airplane 
shows, and later fitted with a more 
powerful motor-propeller combina- 
tion and an additional seat-belt for 
stunting. Several experimental wing 
types were tested with this last 
S-4C Scout before it was retired. 
The “Tommy” has been called the 
AT-6 of World War I. After the 
war, when many of the craft were 
sold as surplus to sportsmen, ex- 
army flyers, and flying schools, the 
Scouts continued to build their 
reputation as the best advanced 
trainer of their day. 

Completing the colorful line of 
the Scout trainers was the Thomas 
Morse S-4E, a fast, highly manue- 
verable advanced acrobatic trainer. 
The distinctive lines of this little 
plane featured sharply tapered 
wings, the top surface having a 
span of about 22 feet, and each 
lower wing being seven feet long. 
The single S-4E that was built 
utilized a 110 horsepower LeRhone 
rotary, a factor contributing to its 
failure to be accepted, since the 
rotary-type powerplant was obso- 
lete. Though the fuselage was sim- 
ilar to the S-4C, the plane had 
completely re-designed tail surfaces 
and modified landing gear .Its un- 
favorable characteristics included 
marked tail-heaviness and inade- 
quate propeller ground-clearance. 


The successful MB-3 was ordered in large quantities by the Air Service. 


Engine tests were conducted in Ithaca on products of the Thomas Aeromotor Company 
like this D-8 power plant. 


The S-4E was flown only in Ithaca 
until it was sold and refitted with 
a Aeromarine 737 cubic inch engine 
for racing. The ship was entered in 
several events in National Air 
Races and won one, with an estim- 
ated top speed of about 145 mph. 
The soundness of its design is re- 
flected in its effective performance 
with increased horsepower. 


Rotary-Powered Craft Perfected 


Called the best plane ever built 
around a rotary engine by Thomas- 
Morse, the handling characteristics 
and performance of the S-6 brought 
a multitude of favorable comments 
from test pilots. However, the com- 
pany’s hopes for a production order 
were in vain. The rotary engine 
proved unacceptable. The plane 
had a 29-foot span, a top speed of 
105 mph, a landing speed of 35 
mph, and a ceiling of almost 20,000 
feet. The ship was flown cross coun- 
try to Washington and Dayton in 
the first T-M flights of any length 
made up to the time of its con- 
struction in 1919. Placing second 
in the National Air Races in Kan- 
sas City, the S-6 finished the hun- 
dred mile event with a speed only 
one mph less than the winning 
Curtiss racer with twice as much 


horsepower. It was used for many 
acrobatic shows throughout New 
York state. 

The ability of the S-6 to main- 
tain level flight at low RPM, com- 
bined with its light controls and 
good landing and taxiing qualities, 
made the plane a pleasure to fly, 
according to test pilot Wilson. He 
points out, however, that the plane 
was slightly tail-heavy, cockpit was 
cramped, and castor oil sprayed in- 
to the cockpit and onto flying 
suits from the engine. In spite of 
these defects, Wilson’s admiration 
for the S-6 is summed up in his 
exclamation, “It was a honey!” 


Side-By-Side Seating Attempted 
First in a series of two airplanes 
incorporating a distinctive side-by- 
side seating arrangement was the 
S-7. The S-7 was also the only ship 
not designed by B. D. Thomas. Its 
engineering group included W. T. 
Thomas, one of the founding broth- 
ers. The S-7 was designed, built, 
and flown within a twenty-nine day 
period, and made a non-stop trip 
from New York to Ithaca after its 
exhibition at an air show. The plane 
was sold along with the S-4E, to 
a pilot associated with Clarence 
Chamberlain. Reports indicate it 


The radical “post-office plane,” the MB-4, featured twin fuselages and two 
Hispano engines mounted in a central nacelle. 
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was used for mapping, and finally 
crashed in New Jersey. Again, se- 
lection of powerplant restricted the 
demand for this Thomas-Morse 
plane. It is probable that had an- 
other engine been used, the plane 
would have been built in limited 
numbers. 

The second side-by-side trainer 
was the S-9, built for a trainer to 
avoid continued accidents resulting 
from pilot failure to “look both 
ways.” However, only one model 
was built because the government’s 
plans did not materialize. The S-9 
was a widened S-6 with an all-metal 
fuselage and Wright radial engine. 
It had a short take-off run, high 
rate of climb, top speed of 140 mph, 
and landing speed of 40 mph. The 
plane’s cockpit was too narrow, and 
the pilot’s position too high when 
he wore a parachute. During its 
test flights, the S-9 had several 
close scrapes. While the craft was 
still in Ithaca a delicate landing 
was made in fear that a failed wing- 
fitting strut would fall into the pro- 
peller path. Landing was safely 
made, however, and the plane built 
up substantial flight time in Day- 
ton and at Kelly Field. At Kelly, 
a fuel line failure caused a forced 
landing. Several months later, 
structural difficulties caused the 


pilot to parachute to safety as the 


S-9 crashed. The plane’s perform- 
ance, well above average for ships 
of its type, marked the S-9 as “one 
of the better planes built by 
Thomas- Morse Company,” accord- 
ing to Paul Wilson. 


Thomas-Morse Enters Pursuit Field 

A radical new design trend in- 
fluenced the next chapter in the 
aviation history of the Thomas- 
Morse Company. Shifting from 
scout and trainer planes to the 
tricky development of fast pursuit 
fighters, the company’s MB-1 was 
a disappointing forerunner of the 
best pursuit ships of the twenties. 


The MB-9, pioneering all-metal plane, was converted from an MB-10 trainer 
to pursuit ship by attaching a single cockpit forward section and more powerful 
motor. 


The MB-1 was built in the experi- 
mental plant located on Center 
Street. Reduced weight keynoted 
the design philosophy, to the extent 
the almost all metal parts were 
drilled with lightening holes, ma- 
hogony plywood bulkheads were 
cut away where possible, and even 
the control stick was perforated. 
Arriving in a guarded car, one of 
the first Liberty 12 engines releas- 
ed was fitted to the MB-l. An 
atmosphere of secrecy surrounded 
the entire construction of the plane. 


But the MB-1 was doomed to 
failure. By the time it reached the 
airfield after being towed by a 
small truck, the undercarriage had 
already been weakened to the ex- 
tent that modification was neces- 
sary. As the plane sat in the hanger, 
the tail-skid fittings failed and the 
skid broke through the vertical fin. 
Initial taxi and flight tests were 
cautiously begun on the ice of Lake 
Cayuga, frozen nearly its entire 
length during that winter. The 
landing gear collapsed as the tail 
was gingerly brought up to flying 
position. After this failure, the 
plane made one more short flight 
before it was abandoned. The dis- 
appointing behavior of the MB-1 
did not stop continued attempts 
to master the intricacies of fighter 
plane design. In looking back on 
the tedious struggle for a success- 
ful model, Paul Wilson pinpoints 
the spirit of determination that 
characterized Thomas-Morse work- 
ers: “The pioneer has a rough road 
to travel.” 

A second failure was to pass from 
the drawing board to prototype 
construction before Thomas-Morse 
“clicked” with a workable pursuit 
ship. The MB-2 was built around 
a Liberty 12-C engine utilizing 
spur-gear reduction. This biplane 
design had a 32 foot span, the top 
wing having front and rear spars, 
and the lower wing having an addi- 


tional center spar as well. Twin 
radiators located in the lower wing 
stubs were to provide cooling for 
the radical design. Many untried 
ideas utilized in its design made it 
doubtful that the MB-2 could have 
been brought to successful develop- 
ment even if an acceptable power- 
plant were available. The second 
fuselage of this two-place fighter 
was about half completed when the 
project was discontinued. At this 
time the factory converted about 
75 DH-4s to improved DH-4B air- 


craft for the government. 


MB-3 Is Outstanding U. S. Pursuit 

The Thomas-Morse MB-3, first 
flown in February, 1919, became the 
first post World War I fighter or- 
dered in quantity by the Army, and 
the nation’s standard pursuit during 
the twenties. In an attempt to build 
a plane to outperform all existing 
designs, the designers of the MB-3 
drew upon European and Ameri- 
can design influences, uniting in a 
single plane the best characteristics 
available in existing craft. The first 
of the original four MB-3s built 
at the Hill Plant was shipped to 
McCook Field, near the present 
Wright-Patterson Field, in Dayton. 
There the plane underwent static- 
testing, sandloading indicating a 
wing-structure safety factor of ten, 
individual-spar safety factor nearly 
twice that required, and allowable- 
control-surface loads to be half 
again those required in the con- 
tract. 

Actual flight tests revealed the 
plane’s amazing performance. The 
MB-3 climbed to ten thousand feet 
in four minutes and 52 seconds. 
Starting from level flight, the plane 
would climb nearly 2000 feet in a 
nearly vertical attitude. A Model 
H Hispano powerplant developed 
an actual 355 horsepower, propel- 
ling the plane at a record breaking 
rate of 163.68 mph. That the MB-3 


was a tough little ship was proven 


Probably the smallest plane for its time using a power plant as large as the 
Curtiss D-12 engine, the nose-heavy TM-23 rolled over on its back during a 


landing accident. 
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when leading edge failure of the 
top wing occurred during a test 
dive. The pilot was able to land 
safely, even through the top fabric 
was shredded and even knotted in 
places. As a result of this incident, 
the plane was returned to Ithaca, 
where leading edge changes were 
made, and a comprehensive wing 
pressure study made to improve 
future designs. 

The MB-3 had several weaknesses 
in spite of its outstanding perfor- 
mance. Typical of other Thomas- 
Morse designs, the plane had in- 
adequate cockpit room. Cooling of 
the powerplant was also ineffective. 
Maintenance was tedious, and 
many hose connections were diffi- 
cult to replace. A pilot’s flight test 
report notes the ineffectiveness of 
the fuel system, including main 
tank leakage and rotting of struc- 
ture due to trapped oil overflow. 
The plywood motor mount was at- 
tached to bulkheads by aluminum 
rivets that would shake loose in 
a short time due to extreme engine 
vibration. Another irritation was 
the plane’s difference in balance 
when the radiator shutters were 
opened or closed. However, the 
MB-3 so outclassed its competitors 
that the Air Service ordered 50 
planes with an unofficial acknow- 
ledgment that a bigger contract 
would follow for 200 more. The 
company prepared for this larger 
order with large expenditures for 
jigs and dies. Though six additional 
MB-3s were built for the Navy, 
the larger contract was to go to a 
young west coast concern destined 
to become an aircraft industry 
leader. 


Boeing Gets Production Contract 


In an attempt to rejuvenate and 
sustain the nation’s struggling air- 
craft industry, the government re- 
vised its purchasing policy to allow 
open bidding on contracts for 
building existing planes in large 


Featuring a distinctive bottom-wing-longer-than-top-wing design, the all-metal 
TM.-24 was rejected for production after military tests. 


quantities. The young Boeing Com- 
pany of Seattle, Washington put 
in its bid for 200 Thomas-Morse 
MB-3As, a modified version of the 
MB-3. The newer version elimi- 
nated the objectionable radiator 
shutter balance change by utilizing 
two side-radiators. Other changes 
included improved aileron control 
through modification of control sur- 
face size, and an overall heavier 
construction that reduced some of 
the “hot” performance qualities 
of the original design. The MB-3A 
had a top speed of about 140 mph, 
cruised at 125 mph, and landed at 
55 mph. It had a service ceiling of 
19,500 feet. Boeing’s reputation of 
reliable workmanship, and its at- 
tractive low bid gave it the contract 
for the 200 MB-3s. 

The reaction to the contract loss 
at Thomas-Morse was a consider- 
able jolt to the Ithaca Company. 
Though it was a blow to the ori- 
ginal designers and builders, the 
MB-3 contract established Boeing 
as a prominent aircraft manufac- 
turer. It was a turning point in the 
history of a company that was to 
later produce the Flying Fortress, 
the B-29, the Stratocruiser, and 
America’s first jet airliner. 

Boeing filled its contract by late 
December in 1922. During the fol- 
lowing years, the MB-3As were the 
mainstay of America’s fighter 
squadrons. The plans saw service 
all over the country until the in- 
troduction of the faster Curtiss 
P-1. Then, the MB-3As were used 
as trainers until they were removed 
from service in 1929. The MB series 
originating in Ithaca earned a res- 
pected page in the history of mili- 
tary aviation progress by estab- 
lishing the prominence of Boeing, 
and by serving as the first quantity- 
built American pursuit ship. 


Thomas-Morse Continues New 
Designs 


Thomas - Morse continued its 


search for new saleable airplanes 
with the development of the dis- 
tinctive MB-4 mail plane. The 
MB-4, however, never left the ex- 
perimental stage. Its power was 
provided by two 300 horsepower 
Hispano engines, one operated as 
a pusher and the other as a tractor 
mounted on a central nacelle. Two 
fuselages, with individual tail sur- 
faces was incorporated in the odd 
configuration. Mail compartments 
were located between the two en- 
gines and in back of the pilots’ 
seats. The need for separate con- 
trols in the two fuselages involved 
difficult and lengthy assembly 
problems. There was no means of 
communication between the two 
cockpits. The plane’s test flights 
revealed that the fuel system was 
unsatisfactory, since the fuel supply 
depended on a wind-driven pump. 

Paul Wilson, who aided in design- 
ing and test flying the MB-4, re- 
lates the dangerous procedure’ that 
was often followed to reduce the 
time and difficulties involved in 
getting both pusher and _ tractor 
motors started. Wilson explains, 
“We finally used a _ foolhardy 
method that worked, but caused 
me to question my mental level. An 
assistant would grasp my belt in 
the rear. After calling for ‘switch 
off’, these engines could be rocked 
against compression several times 
and then spun by using both hands. 
After getting it up to a fair speed 
the ‘switch on’ signal was given 
and the engine took off right in 
your face. The slightest slip would 
have been fatal, but we frequently 
did it.” 

The Hispano engines caused vi- 
bration and developed an unbal- 
anced couple that caused consider- 
able torsional movement in flight 
and resulted in overloading of the 
truss system between the power 
nacelles. In addition, the slipstream 
would raise one fuselage before 
the other while the plane accelerat- 


The XO-6 was the first successful all-metal plane by Thomas Morse, and 
featured adjustable stabilizer and jettisonable fuel tnks. 
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ed for takeoff, making takeoffs im- 
possible. The test pilots refused 
to fly the ship unless parachutes 
were provided. Two chutes, costing 
$1,100, were purchased in Chicago, 
and were the third and fourth 
parachutes ever sold. The radical 
MB-4, classed by Jerome Fried, 
by now general plant superinten- 
dent as “the worst thing on wings,” 
was finally dismantled after it was 
found useless by the Air Corps. 


Racers Next In Thomas-Morse Line 


Two racing planes followed the 
Thomas-Morse failure in the mail- 
plane field. The MB-6 was an MB-3 
with shorter wings and fuselage. 
Its top speed was probably over 
180 mph. The MB-7 was flown sev- 
eral times in Ithaca, and later was 
entered in the 1921 National Air 
Race in Omaha. During a trial 
flight a temporary repair on a fuel 
pump failed, and a forced landing 
on rough terrain resulted in almost 
complete destruction of the air- 
craft. The pilot escaped with a 
broken hip. Several minutes after 
the crash, a bystander dropped a 
match and the remains were com- 
pletely burned. A second MB-7 was 


The XO-6B, the first plane using a Wasp C engine, was a two-place 
observation biplane that climaxed Thomas-Morse Ithaca developments. 


The MB-10 all-metal design and test pilot Paul D. Wilson. 


flown though not successfully, in 
the 1922 Pulitzer Race in Detroit. 
The planes were the only mono- 
planes bulit by Thomas-Morse prior 
to their transition to all metal con- 
struction. 


Thomas-Morse Pioneers Metal 
Aircraft 


Thomas-Morse again pioneered 
in another phase of aviation de- 
velopment when it entered the 
problem packed realm of all-metal 
aircraft design. The MB-9 and 
MB-10 were the first such planes. 
The MB-10 was a two place trainer. 
By removing the front cockpit and 
forward section of the ship, and at- 
taching a mount for a more power- 
ful motor, the trainer version be- 
came the MB-9 pursuit — ship. 
Though the trainer had terrible 
handling characteristics, the pur- 
suit was a little better. Cramped 
cockpit size, weak undercarriage, 
and ineffective radiators plagued 
the MB-9-10 series. However, 
practical experience was gained in 
all-metal construction. The U. S. 
Aluminum Company produced the 
first extruded dural wing beams 
used in the Thomas-Morse planes. 


Limited size of stock required the 
purchase of many parts from 
Vickers in England. The uncon- 
ventional construction method met 
with criticism from all sides, and 
resulted in the planes being nick- 
named “flying washboards.” 

The next all metal plane was the 
TM-22 powered by a “600” Pack- 
ard engine. The fuselage was con- 
structed of corrugated dural riveted 
to shaped rings that were opened 
up or drilled to permit riveting. The 
radiator, located under the fuse- 
lage and housing oil tank and 
cooler, was made of extruded copper 
tubes that were nested in a form 
and then dipped in solder. The 
plane was flown in the National Air 
Races in 1922 at Selfridge Field in 
Mount Clemens, Michigan. 


TM-23 is Next Metal Venture 


Designed as an “alert pursuit” 
plane, Thomas-Morse sunk a sub- 
stantial amount of money and time 
into the development of the TM- 
23. The first design had twenty- 
foot span wings and a fuselage 
length of 16 feet. Fitted with 425 
horsepower Curtiss D-12 engine, it 
was probably the smallest plane to 
date using such a large powerplant. 
A narrow fuselage made the use 
of a seat-pack parachute very dif- 
ficult, and emergency escape doubt- 
ful. During taxi tests, the TM-23 
hit a frozen ridge, making a sudden 
climb necessary to prevent damage. 
The airborne ship was found to be 
noseheavy, and a crash seemed em- 
minent. Skillful piloting brought 
the plane back into landing posi- 
tion, but on contacting the ground, 
a wheel collapsed and the plane 
rolled over on its back, sliding 
along the frozen ground. The pilot 
was unhurt, and serious damage 
was confined to the top wing. The 
top wing was moved forward a foot, 
and future test flights involved no 
further difficulties. 

But the TM-23 had other un- 


desirable features, including inade- 


The O-19, production version of the XO-6B, saw service in the Army in 1929. 
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quate cooking, abnormal stick 
forces, and poor control character- 
istics. The plane was again re- 
turned to the factory. This time 
the fuselage was lengthened about 
twenty inches ahead of the pilot’s 
cockpit. Braced wings, with five 
feet greater span were added. Top 
speed improved, reaching about 19 
quested to fly the TM-23 to Day- 
ton, he felt that its performance 
made such a trip inadvisable. The 
ship was then sent to McCook field, 
and test flown. Its oil radiator 
failed on the first flight, and sub- 
sequent trials resulted in consider- 
able unfavorable comment on the 
Thomas-Morse design. 


Radical Plane Disappoints Builders 


A two place fighter or observa- 
tion biplane was a near success. 
The craft, designated the TM-24, 
had the unusual feature of a longer 
bottom wing than top wing. The 
short fuselage was of corrugated 
dural resembling previous metal 


models. It was the first metal 
plane to exhibit normal flight 
characteristics among the T-M 


products. Considerable test flights 
were made in Ithaca before the 
plane was flown to McCook Field 
for government tests. The flight 
west was finally made in bad weath- 
er, the trip west of Cleveland being 
made at a temperature of twenty- 
below. The TM-24 was favorably 
received by the McCook test pilots. 
The company was certain that an 
order for a small quantity would 
be forthcoming. However, one of 
the final tests showed that the 


An entry in the 1921 National Races, the MB-7 was the first Thomas Morse monoplane. 


rudder was almost completely 
blanketed when the gunner stood 
up in his rear cockpit. Since length- 
ening the fuselage to alleviate the 
condition introduced a number of 
other problems, the project was 
dropped. 


XO-6 is Successful Metal Craft 


Thomas-Morse’s struggle for a 
workable all-metal design was re- 
warded in the development of one 
of the last planes manufactured 
on South Hill in Ithaca. The XO-6 
utilized the largest dural extruded 
spars made up to the mid-twenties. 
The XO-6 was an adaptation of the 
Douglas 0-2 all-metal design to use 
up a large number of surplus 
Liberty 12 engines. The plane was 
the first TM design with an ad- 
justable stabilizer. Jettisonable 
sixty-gallon gas tanks were located 
in the lower wing stubs. The second 
production model of the XO-6 was 
flown to Galveston, Texas, and 
left in an open hanger to test salt- 


The first in the line of Thomas Morse Scouts, this S-4 was powered by a 100-horse- 


power rotary engine. 


air effects on its dural skin. The 
government purchased six planes 
of this type, which were favorably 
received by pilots who built up a 
large amount of cross-country fly- 
ing time in them. 


Last Observation Plane Ends TM 
Activities 

Climaxing a long, colorful record, 
the Thomas-Morse Aircraft Cor- 
poration of the Morse Chain Com- 
pany developed the XO-6B. The 
plane was the first machine using 
a Wasp C engine, rated at 425 
horsepower. The plane cruised at 
125 mph, and passed flight testing 
in Ithaca with flying colors. The 
plane, designed as a two place ob- 
servation biplane, was the first TM 
ship to be received with real en- 
thusiasm since the MB-3. It was 
the first Thomas-Morse plane to 
use brakes. The XO-6B had ex- 
cellent stall characteristics, and 
ample control response even at high 
angles of attack. It landed on small 
fields, could take off in a short 
distance, and had a rate of climb 
considerably faster than other 
designs in its class. 

At this time, Thomas-Morse de- 
veloped the XP-13 observation 
plane. Shortly thereafter, in 1929, 
the Army purchased several pro- 
duction versions of the XO-6B, de- 
signated O-19s. Other models, 
designated the 0-20, 0-21, and 0-23, 
were modified for service as per- 
sonal planes for the Secretary of 
War and the Air Secretary. They 
were the last planes built at the 
Hill Plant. 


TM is Part of Growing Tradition 


Ithaca’s history as a center of 
manufacturing and flight testing 
had come to a close. On August 9, 

(Continued on page 66) 
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Base for supporting refinery tower, provided 
with Grinnell Spring Hangers for flexible 


support. 


To support loads 
that won't stand still... 


GRINNELL PRE-ENGINEERED 
SPRING HANGERS 


There are many industrial installa- 
tions where heavy loads must be 
firmly, but flexibly, supported to 
keep them under control. Thermal 
expansion and contraction, of 
course, can move ponderous ob- 
jects many inches. Shock and vibra- 
tion, too, can make rigid support of 
heavy loads hazardous, due to pos- 
sible serious trouble at terminals. 


@ Maximum variation in supporting force 
per 14” of deflection is 102% of rated 
capacity — in all sizes. 

@ Precompression* assures operation of 
spring within its proper working range, 
as well as saving valuable erection time. 
Reduced over-all height saves space. 


@ Solid steel casing protects spring from 
damage and weather. Guides assure 


For installations such as these, 
more and more engineers are turn- 
ing to flexible supports by Grinnell. 
Grinnell Variable Spring Hangers 
are pre-engineered to minimize 
changes in supporting force over 
total range of movement. Here are 
the important features that let these 
units turn in a star performance 
in a supporting role: 


continuous alignment and concentric 
loading of spring. 


® 18 sizes available from stock — load 
ranges from 53 Ibs. to 12,000 Ibs. 


®@ Easy selection of proper sizes from 
simple capacity table. 


@ Installation is simplified by integral 
load scale and travel indicators. 


*Precompression is a patented feature. 


Grinnell Spring Hangers on large vessel 
of catalytic cracking unit in oil refinery. 


Induced draft duct and blower in power 
station. Operates at about 500°F. Sup- 
ported by Grinnell Spring Hangers. 


VARIABLE SPRING HANGER 


FIG. B-268 


Fig. B-268, Type A, is designed for 
attachment to its supporting mem- 
ber by screwing a rod into a bush- 


_ing in the top cap of the hanger. 


Adjustment of the hanger load is 
accomplished by turning the turn- 
buckle on the lower hanger rod 
until the hanger picks up the load 
and the load indicator points to 
the desired position. Six other types 
of attachment are available. 
Grinnell Variable Spring Hang- 
ers are also available in half sizes 


GRINNELL 


AMERICA’S #1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 


(Fig. B-82); and in double spring 
sizes (Fig. B-98). 


Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 


[a pipe and tube fittings © welding fittings © engineered pipe hangers and supports * Thermolier unit heaters * valves 
} Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialities * water works supplies 
industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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MARCH, 1955 21 


Wee 
t | 
ory. 

| 
i 
— 
> 
| | 
| wu 
of 
2 


22 


FOR UNLIMITED OPPORTUNITY-..: 
JOIN THE TEAM THAT BUILDS THE F-100 


North American's new F-100 Super Sabre is the supersonic result of engineering minds 
designing where opportunity is unlimited. The same opportunity exists for you . . . because 
North American knows your future is important to aviation’s future .. . that your talent 
and training are vitally needed to help design tomorrow's aircraft. 

North American needs men with vision and a thorough technical background 
to help create and shape the new ideas which will build the advanced aircraft and 
aircraft components needed to assure America’s future in the air. 

Engineers at North American also find opportunities in the expanded programs in atomic 
energy, rocket engines, advanced electro-mechanical equipment and guided missiles. When 
the time comes for you to enter the engineering profession, consider the well-paid careers 
at North American. Write for information concerning your future in the aircraft industry. 


Contact: Your college placement office or write: Employment Director, 


5701 West Imperial Highway 12214 South Lakewood Blvd. North American Aviation, Inc. 
Los Angeles, Calif. Downey, Calif. Columbus 16, Ohio 


ENGINEERING AHEAD FOR A BETTER TOMORROW 


Nort American Aviation, INC. 
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water works even when you’re asleep! 


This particular need for water isn’t acute. 


But if... as so many students have . . . you elect the challenging field of 
Sanitary Engineering for your future, you'll come up against many more 
problems of supplying, distributing, maintaining an adequate supply of 


water for homes and industries in a thirsty world. 


Here, you can count on the help of one valuable ally . . . cast iron pipe. 
Practically every city in America—large or small—uses it for water and gas 
mains... and over 60 of them have been served by cast iron pipe for a 


century or more. 


On its record, cast iron pipe is Man’s most dependable carrier of water. 


~ 


CAST IRON PIPE RESEARCH ASSOCIATION 


Thos. F. Wolfe, Managing Director, 122 So. Michigan Avenue, Chicago 3, Ill. 


(CAST IRON PIPE 
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case histories 
alloy steels 


Will data on molybdenum 
and the “moly” derivatives 
utilized in chemicals, agriculture 
and various phases of industry 
help your thesis project? If so, let 
us know your field of particular 
interest . . . write: Climax 
Molybdenum Company, 500 Fifth 
Avenue, New York 36, N. Y. 


LIMAX MOLYBDENUM 
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A MESSAGE TO 


STUDENTS 


Manufacturing, 


Purdue University, 1936 


COLLEGE ENGINEERING 


from Donald C. Burnham, Vice-President 


Westinghouse Electric Corporation 


‘Lo the young engineer with a creative mind 


America is on the threshold of the automation era. 

New automatic machines with their electronic brains are 
opening the way to a tremendous industrial development in 
which machines will largely replace man’s routine brainwork 
and handwork. 

Westinghouse is taking a leading part in developing equip- 
ment for the automatic factory. At our new Columbus, Ohio 
plant, refrigerators move along 27 miles of automatic conveyors, 
with many parts being installed by automatic assembling 
machines. ..refrigerator controls are automatically calibrated... 
automatic testing devices maintain quality control...and the crat- 
ed refrigerator is automatically conveyed to warehouse storage. 


you can Be SURE... iF 


Westinghouse 
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At Westinghouse, young engineers like you are playing an 
increasingly important role in such new developments for all 
kinds of industry. Here, there is plenty of room for your creative 
talents to expand—in designing new products . . . and in 
developing new improvements for existing products. It’s a 
fascinating job that offers you real opportunities for growth. 


And at Westinghouse, we recognize individual ambition as well 
as technical ability. There will always be a place for the young 
engineer who wants to forge ahead. For professional develop- 
ment you can do graduate work toward Master’s and Ph.D. 
degrees in 19 universities. You will be treated as an individual and 


Westinghouse will do all in its power to help you reach your goal. 
G-10282 


Ask your Placement Officer about career 
opportunities at Westinghouse, or write 
for these two booklets: Continued Educa- 
tion in Westinghouse (describing our Grad- 
uate Study Program) and Finding Your 
Place in Industry. 

To get these booklets, write: Mr. P. B. 
Shiring, Regional Educational Co-ordi- 
nator, Westinghouse Electric Corpora- 
tion, Ellicott Sq. Bldg., Buffalo 3, N. Y. 
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Keeping Up To Date On 
ATOMIC ENERGY - Ill 


During the nine-and-a-half years 
since the end of World War II, the 
public’s, and also the government’s, 
attention as regards atomic energy 
development, has been focused up- 
on the perfection of nuclear wea- 
pons designed to insure our mili- 
tary security; but within the past 
few months, much resources and 
effort have been placed upon the 
initiation of experimentation in the 
nuclear power field. Prodded not 
only by the necessity to keep 
astride of Russia’s nuclear power 
development, but also spurred on 
by the fact that economically prac- 
tical power for peacetime uses from 
nuclear fuels is not as far away as 
was commonly believed, the AEC 
has formulated an atomic power 
plant program. Last spring over 
$200,000,000 was appropriated to 
carry through experimentation -in 
five reactor designs which the Com- 
mission believes show the greatest 
promise in delivering economically 
recoverable electric power; private 
industry is to work with the AEC 
to make these five reactor designs 
reality. 

A reactor is no more than a con- 
trolled A-bomb; the fission of atom- 
ic nuclei is subjected to regulation 


by STUART BRAUN, ME ’57 


Illustrations courtesy of Scientific American 


through various types of controlling 
media so that runaway atomic ex- 
plosions will not occur. All reactors 
produce tremendous amounts of 
heat, and it is this heat which will 
be employed in power plants to 
generate steam which will in turn 
operate turbines, the process cul- 
minating as current travels through 
the power lines from the generators. 
But during the last war, reactors 
were needed soley to manufacture 
fissionable material, plutonium-239, 
through the transmutation of U- 
238. So much heat was produced 
by the Hanford reactors that a 
large portion of the Columbia River 
had to be pumped through them to 
carry it away. At that time, little 
thought was given to utilization of 
this heat, but today we are greatly 
interested in just that. 


Reactor Elements 

A reactor actually is quite a sim- 
ple device when considered in the 
same breath as some of the labryn- 
thine steam and diesel engines and 
electronic equipment in use today. 
It has no moving parts as in an 
automobile engine; it is simply or- 
dinary matter so arranged as to 
free the energy encased within the 


Fig. 1. Pressurized water reactor will have four loops to conduct coolant from the re- 
actor core. One loop will serve as a spare (only two loops are shown here.) The fuel 
elements of slightly enriched uranium rods will be coated with a corrosion resistant 
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atom for man’s use. Reactor ele- 
ments include: (1) nuclear fuel, 
either pure fissionable material or 
non-fissionable material enriched in 
fissionabales, such as natural U- 
238 with 15% U-235, (2) a shield 
to prevent tissué-destroying radia- 
tions from escaping to the outside, 
usually concrete, (3) a medium 
designed to control, to initiate and 
terminate, the fission reactions; 
that is, some neutron-absorbing 
material such as the cadmium rods 
used in the Hanford piles, (4) a 
coolant to conduct away the heat 
generated by fissioning atoms to 
the boilers, such as water, air, or 
liquid metal, (5) a moderator, a 
device whereby the neutrons, leav- 
ing split atoms at thousands of 
miles per second, are slowed down 
to so-called “thermal” speeds. Pure 
fissionable material, such as U-235. 
absorbs slow neutrons at a greater 
rate than does non-fissionable ma- 
terial; however, fast neutrons are 
absorbed by both at nearly the 
same rate. Thus, moderators are 
not needed where pure fissionables 
are used; but when non-fissionable 
fuel, say U-238, enriched in fission- 
able U-235 is used, moderators 
must slow down the fast neutrons 
for too many will otherwise be ab- 
sorbed in the non-fissionable com- 
ponent, thus quenching the chain 
reaction. Any of the five reactor 
elements may be varied as to com- 
position, weight, etc. Consequently, 
many reactor designs have been 
proposed by nuclear scientists and 
engineers, as radically different as 
night and day. No one will know 
which is the most economically ef- 
ficient until experimentation with 
the different types has determined 
their relative merits. 


Reactor History 


There follows a brief summary 
of the design and functions of the 
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PLANT DEVELOPER 


(KOWATTS) (KKOWATTS) 


HEAT ELECTRICITY cost 
(MILLIONS OF DOLLARS) 


PRESSURIZED 


WATER REACTOR 


264,000 60,000 


EXPERIMENTAL 


BOILING-WATER REACTOR ARGONNE 


20,000 5,000 


SODIUM REACTOR 


EXPERIMENT NORTH AMERICAN 


20,000 NONE 


EXPERIMENTAL 


BREEDER REACTOR—I1 


62,500 15,000 


HOMOGENEOUS 


REACTOR EXPERIMENT—I! OAK RIDGE 


3,000 NOT SPECIFIED 


HOMOGENEOUS 


THORIUM REACTOR OAK RIDGE 


65,000 16,000 


Fig. 2. Experimental reactors to be built under the five-year development program 
are tabulated above. Only the pressurized water reactor will be a commercial scale 
power plant. 


reactors built by the government or 
under the government’s supervision 
to date; the many research reactors 
in use by private institutions are 
not included. 


1. CP-1 (Chicago pile number 
one). In 1942, shortly after the 
establishment of the Manhattan 
Engineering Project and the dis- 
covery of the fission phenomenon 
by German scientists, Enrico Fermi 
constructed the world’s first reactor 
primarily to prove the feasibility 
of a nuclear chain reaction and 
make way for the first atomic 
bomb. It was a uranium-graphite 
pile, constructed in a _ converted 
squash court under the West Stand 
of Stagg Field, the University of 
Chicago’s football stadium, reach- 
ing a power level of no more than 
200 watts of heat energy. 


2. CP-2. This reactor was built 
at the University of Chicago after 
the dismantling of Fermi’s first pile, 
in 1943. It utilizes natural uranium 
as fuel, graphite as moderator, and 
has lead and concrete shielding. Its 
2000-watt power level requires no 
cooling system, as this rate of heat 
generation is not great enough to 
affect the reactor parts. 

3. Oak Ridge Graphite Reactor. 
Using the same fuel and moderator 
as the two preceding reactors, this 
pile was constructed as a pilot 
plant for the Hanford Reactors 
soon to be built to produce fission- 
able plutonium. Circulating air is 
employed as a coolant, as the re- 
actor produces heat at the rate of 
2000 kilowatts. The cooling air is 
not heated to a high enough tem- 
perature, however, to make possi- 
ble the production of usable power. 
This reactor is still in operation, 
the source of most of the radioiso- 
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topes shipped out to_ industrial 
firms and research institutes by the 
AEC. 

4. The Hanford Research React- 
or, similar to CP-2, was erected in 
1944 to test materials intended for 
use in the plutonium-producing re- 
actors. 

5. The Hanford Production Re- 
actors, discussed in a previous arti- 
cle in the ENGINEER, transformed 
U-238 into fissionable Pu-239 for 
the first atomic bombs. 

6. CP-3, built in 1944 for research 


purposes, was the first reactor to 


containing 15% U-235. The solu- 
tion boils in the course of the fission 
process, the heat being conducted 
away by circulating water flowing 
through the “pot” containing the 
uranyl nitrate. 

8. “Clementine,” completed in 
1946, was the world’s first “fast 
reactor,” using pure fissionable Pu- 
239 as fuel; therefore, no moderator 
was required, Liquid mercury acts 
as the coolant, while the reactor 
operates at a power level of 25 kilo- 
watts. 

9. The Brookhaven Reactor, 
built in 1950, is identical in con- 
struction and operation to the Oak 
Ridge Graphite Reactor, but oper- 
ates at a power level of 30,000 kilo- 
watts. 

10. The completion of the Ex- 
perimental Breeder Reactor marked 
two milestones in atomic energy 
development; it was the first re- 
actor to produce heat converted 
into usable electric power and, more 
important, it demonstrated what 
nuclear scientists had been postu- 
lating for several years: namely, 
that the “breeding” of nuclear fuels 
can be conducted at a greater rate 
than the original fuel is consumed. 


Fig. 3. Homogeneous reactor experiment-II, with the homogeneous thorium reactor 

modification of it also planned, is diagrammed here. Its fuel will be uranium dissolved 

in water, which undergoes fission and heats up. This heat, given up in the heat ex- 
changer, generates steam for the turbine. 


employ heavy water as the modera- 
tor. Solid uranium bars, enriched 
in U-235 (15%) were suspended in 
tanks containing heavy water. CP- 
3 operated at a power-level of 300 
KW, was cooled by circulating the 
heavy water through a heat ex- 
changer. 

7. The Water Boiler Reactor, 
completed in 1944, representing the 
first attempt at reactor simplifica- 
tion, incorporates both moderator 
and fuel in a uranyl nitrate solution 


The reader will recall that the neu- 
trons from the fission of a U-235, 
U-233, or Pu-239 atom can be util- 
ized to transform a U-238 or Th- 
232 atom into a fissionable one. It 
is a closely guarded secret the 
number of neutrons freed when an 
atom fissions, but it is commonly 
known that it does exceed two. An 
inspection of Figure 1 will reveal 
that one of these is needed to sus- 
tain the chain reaction, and some 
will be absorbed by the shielding 
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Fig. 4. Experimental boiling-water reac- 
tor has the advantage of a system in 
which water is heated to steam by the 
fission process in the reactor core and 
passes directly into the turbine. 


or escape from the reactor. But thea 
remaining neutron or neutrons 
must strike U-238 or Th-232 atoms 
and transmute them into fissionable 
atoms if breeding is to be success- 
ful. If only one new fissionable 
atom is produced per fission, we 
will be producing nuclear fuel at 
exactly the same rate as we con- 
sume it; but if more than one 
fissionable atom is produced per 
fission, we will be producing nuclear 
fuel at a greater rate than we con- 
sume it. It is just this latter possi- 
bility that the EBR substantiated; 
the importance of this discovery 


can be realized by noting the fact 
that, should breeding be impossible, 
only a very small amount of the 
mineable uranium and thorium in 
the world could be processed into 
nuclear fuel—until all the naturally- 
occurring fissionable atoms (of U- 
235) were consumed—and U-235 
is quite rare indeed, comprising 
only 1/140 of a sample of uranium 
and enormously difficult to separ- 
ate; however, the possibility of 
breeding insures that all naturally- 
occurring uranium and thorium can 
be utilized as nuclear fuels. It is 
then theoretically possible for nu- 
clear power plants to breed fuels 
while simultaneously consuming 
fissionable atoms to provide heat. 
The possibilities of breeding where 
U-235 and U-233 are employed as 
basic nuclear fuels are much bright- 
er than those where Pu-239 is util- 
ized, because, at thermal speeds, 
the latter does not emit enough 
neutrons per fission to simultan- 
eously sustain the chain reaction 
and breed new fuel. , 

EBR, fueled by pure U-235, has 
no moderator, and is cooled by 
liquid sodium or potassium, which 
enters the heat exchanger at 662° 
F. The steam produced operates a 
turbine which drives a generator 
of 250 KW capacity. The generator 
provides all electricity for the lab- 
oratory and enough power to op- 
erate the pumps propelling the 
coolant through the reactor. 

11. The Materials Testing React- 
or (MTR) was constructed in 1952 
to observe the effects of nuclear 
radiations on materials proposed for 
reactor construction. Its fuel is 
moderately enriched uranium while 
water serves as both coolant and 
moderator. 


12. Homogeneous Reactor Ex- 
periment (HRE). This reactor was 
erected to investigate the possibili- 
ties of incorporating fuel, modera- 
tor, and coolant in one substance, 
a liquid mixture such as uranyl 
sulfate. Electric power is produced 
as a by-product, although very un- 
economically. 

13. CP-5 was constructed in 1952 
to replace CP-3, which was dis- 
mantled because it was situated on 
land the AEC was obligated to 
vacate. It employs enriched uran- 
ium fuel and heavy water as mod- 
erator and coolant. 

14. Savannah River Production 
Reactors. These operate much as 
do the Hanford reactors to produce 
plutonium and tritium, an H-bomb 
fusible. 

15. Submarine Thermal Reactor 
(STR). This is the reactor that 
propels the world’s first atomic sub- 
marine, the Nautilus, developed by 
the Westinghouse Corporation. It 
operates in nearly the same man- 
ner as CP-3, except that ordinary 
water serves as the cooling medium 
and moderator. The circulating 
water is pumped to a boiler where 
steam is produced to drive a tur- 
bine which drives the submarine’s 
screws. 

16. A Sodium-Graphite Reactor 
is now in production to propel 
America’s second atomic submar- 


ine, the Sea Wolf. 


The AEC’s Five Projected Power 
Plants 

Within the next five years, the 
AEC will supervise the construc- 
tion of five reactors producing, or 
designed to produce, usable electric 
power in sizable quantities. These 
five designs have been chosen ac- 


Fig. 5. Sodium reactor experiment will consist of a comparatively old-fashioned core (like those in the Hanford piles) immersed in 
1 cooling bath of liquid sodium. Slightly enriched uranium rods (solid black bars) run through channels in a graphite moderator 
(hatched bars). The liquid sodium surrounding the core circulates through a pair of cooling generators. To avoid the danger of 
placing highly radioactive sodium near water, the coolant is made to give its heat to a second sodium loop in the primary heat ex- 
changer. The nonradioactive fluid then boils water in the secondary heat exchanger. 
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Fig. 6. Experimental breeder reactor-II is the fast breeder in the experimental pro- 
gram. Its design calls for a plutonium core, with no moderator, surrounded by a 
blanket of natural or depleted uranium (vertical black lines). Heat is removed from 
the compact core by circulating liquid sodium. As in the sodium reactor experiment, 
a secondary sodium loop serves to isolate the radioactive coolant from the boiler water. 


cording to the experience thus far 
gained in reactor development and 
engineering considerations in the 
power field. The chart, Figure 2, 
lists these types, their costs, output, 
etc. They vary radically in use and 
composition of fuel, moderator, and 
coolant, but can be roughly group- 
ed into those using liquid metal 
coolants, and those utilizing water, 
ordinary or heavy. In addition, ho- 
mogeneity of operation is a basic 
distinction; that is, homogeneous 
reactors combine moderator, cool- 
ant, and fuel in one element. 


Pressurized Water Reactor (PWR) 
In October, 1953, the Atomic En- 
ergy Commission announced that 
a contract had been awarded the 
Westinghouse Corporation for the 
development and design of a pres- 
surized light water reactor and ac- 
companying central station type 
turbine and electric generating 
equipment, the plant to be oper- 
ated by the Duquesne Light Com- 
pany of Pittsburg. Construction 
was commenced on PWR April, 
1954, near Shippingport, Pa. The 
plant, when completed late in 1957, 
will have cost $52,000,000, and 
will generate 60,000 KW of electric 
power. PWR will operate in much 
the same manner as does the power 
station of the Nautilus; atoms in 
uranium bars slightly enriched in 
U-235, immersed in highly purified 
ordinary water, will impart their 
heat, over 300,000 KW of it, to the 
surrounding water circulating at a 
pressure of 2000 psi and 525°F. 
through a heat exchanger (Figure 
3). The latter will turn out steam 
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at 600 psi, which will travel to a 
conventional turbine. 

PWR is the least experimental 
of the power stations to be erected 
in the AEC’s five-year program; it 
is to be built mainly to produce 
reliable, rather than cheap, power. 
Many reactor experts have labeled 
it the “least promising” of the 
five designs. Undoubtedly, later de- 
signs will render it completely ob- 
solete. Nevertheless, it will stand 
out as the first producer of reliable 
nuclear power in this country. 


Experimental Boiling Water 
Reactor (EBWR) 


The Experimental Boiling Water 
Reactor (Figure 4) is to be built by 
The Allis-Chalmers Manufacturing 
Co. in conjunction with the Argon- 
ne National Laboratory of Chicago. 
Steam is to be generated in the 
reactor core and carried directly 
to the turbines; thus, costly steam 
generators and heat exchangers are 
to be eliminated. The system is to 
be water-cooled and moderated, 
using slightly enriched uranium 
fuel; pumping apparatus will be 
reduced by a factor of ten as com- 
pared with the PWR. More em- 
phasis on leak-proof equipment 
must be considered in the design 
of EBWR, as radioactive steam will 
travel directly to the turbines in- 
stead of being diverted by heat 
exchangers. Also, the deposition of 
radioactive material on turbine 
parts may cause serious difficulties. 


Homogeneous Reactor Experiment 
Il (HRE-II) 


A homogeneous reactor is one in 
which the fuel, coolant, and moder- 


ator are contained in one working 
substance. The HRE-II, modeled 
after HRE I, will consist of a 
uranyl sulfate solution which is 
pumped through heat exchangers to 
produce high-pressure, non-radio- 
active steam. HRE-II will be built 
at the Oak Ridge National Labor- 
atory by Dr. Alvon Weinberg, its 
designer. The reactor consists, in 
Dr. Weinberg’s words, of a “pot, 
a pipe, and a pump.” Figure 3 
shows the “pot,” the inner portion 
of which contains the heated uranyl 
sulfate solution, the outer portion 
containing a heavy water reflector 
designed to minimize neutron loss. 
One great advantage of this reactor 
is the possibility that the core can 
be continously refueled while the 
system is in operation—fresh ur- 
anyl sulfate can be added without 
shutting down the reactor. Refuel- 
ing a heterogeneous reactor de- 
mands that it cease operation so 
that uranium metal bars can be 
removed or replaced. 

A variation of HRE-II, the Ho- 
mogeneous Thorium Reactor, will 
be the first breeder to produce 
electric power in this country in 
sizable quantities. The D,0 reflector 
in the “pot” will be replaced by a 
thorium blanket which will be 
transformed into U-233 during op- 
eration of the reactor. This plant 
can theoretically be expected to 
operate indefinitely until the react- 
or parts wear out. One pays for 
operational simplicity in HRE-II 
and HTR with all the difficulties 
involved in handling billions of 
curies of radioactivity in solution 
under high pressure; all reactor 
parts and assemblies must possess 
absolute leaktightness. 


Sodium Reactor Experiment (SRE) 
North American Aviation, Inc., 
is undertaking to experiment with 
a reactor using sodium as a coolant 
which transfers heat from the fuel 
elements to the boilers (Figure 5). 
Construction has already begun in 
the Santa Susanna mountains near 
Los Angeles on this relatively con- 
servative reactor design which will 
deliver over 20,000 KW of heat 
power, the conversion of which into 
electric power will not be attempt- 
ed. Sodium as a coolant possesses a 
much greater thermal efficiency 
than water, and consequently will 
deliver power approximately two 
(Continued on page 64) 
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The thrills you’ve known in sports — 
the racy, heady feeling of knowing what it’s like to win — 
are close kin to the excitement of working with a company 
which competes with its own achievements. 


For Sikorsky’s are winners — 
engineered by men who never lose the thrill of winning. 


Yet “winning” and breaking records are only by-products 
in Sikorsky’s never-ending quest of perfection. 
Today the research departments, drafting rooms, engineering laboratories 
are busy fitting this most versatile of aircraft 
to ever more demanding military and peacetime uses. 


Many engineering skills and abilities are needed. 
Perhaps yours. If you are interested in an industry which has only 
scratched the surface of its potentials, then Sikorsky may be for you. Promising 
engineers find a good beginning — a winning future — at Sikorsky. 
Consult your College Placement Office concerning arrangements 
for a personal interview. 


IKORSKY HELICOPTERS 


Sikorsky Aircraft, one of the divisions of United Aircraft Corporation, South Avenue, Bridgeport 1, Conn. 
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ONLY IRC MAKES SO MANY 
BASIC REQUIREMENTS JAN AND MIL TYPE RESISTORS 


JAN and MIL Specifications are basic 
guideposts for electronic advance- 


ment, whether used as engineering . . . another reason why engineers prefer IRC Resistors 


reference points or as procurement 
stondards. IRC’s dual emphasis on 


different IRC resistors is today’s figure—all equiva- 

at lowest possible cost. lent to JAN or MIL specifications. Manufacturers of 

SPECIFIC EXAMPLES military equipment who must meet these specifications 

_ depend on IRC for all their resistor requirements. 

a ent Offering the widest line of resistors in the industry— 

MIL-R-I1A Specification 138 different types in all—IRC is the logical source of 

ma iim JAN and MIL type units. 

IRC Power Wire Wound Resistors 

MIL-R-26B Specification 


INTERNATIONAL 
Type BW Low Wattage Wire Wounds RESISTANCE CO. 


JAN-R-184 Specification 


401 N. Broad St., Phila. 8, Pa. 


Sealed Precision Voitmeter Multipliers the Says In Canada: International Resistance Co., Toronto, Licensee 
JAN-R-29 Specification - 
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Brain Teasers 


The ENGINEER is very happy 
to announce that the initial winner 
of the rejuvenated Brain Teasers 
column is Robert Warrington, a 
chemical enginéer from the class of 
1958. Bob was the first to mail in 
all the correct answers to the Jan- 
uary puzzles. 

Our February winner was Melvin 
Miller, ME ’59, and the solutions 
for last month are as follows: 

The first question concerned an 
N-piece jigsaw puzzle. Since every 
move will reduce the number of 
pieces by 1, N-1 moves will be re- 
quired for a complete assembly, 
regardless of procedure. 

The second problem involved a 
four by four checkerboard, in effect. 
Using such a concept, it is obvious 


KEUFFEL & ESSER CO. 


New York . Hoboken, N. J. 
Chicago St.Louis Detroit 
San Francisco Los Angeles Montreal 


A Key to K & E Leadership 


Diversity of alphabets, numerals, symbols, 
designs, trademarks available from stock 
or made to your special order, is almost 
unlimited with Leroy® Lettering Equip- 
ment. You can have practically anything 
you want. Yet, unlike freehand, the work 
will always be neat and uniform. Diversity 
of products for engineers’ and draftsmen’s 
‘needs is one of the keys to K&E leadership 
in drafting, reproduction, surveying and 
optical tooling equipment and materials, 
in slide rules and measuring tapes. 


that an odd number of steps will 
be required to reach the diagonally 
opposite (and therefore similarly 
colored) corner square. But the 
board contains an even number of 
squares (16). So entering each 
square exactly once while on the 
way to the diagonally opposite 
corner is an impossibility. 

Our third question, a search for 
a word that will become shorter if 
you add a syllable to it, has a sim- 
ple answer: “short.” 

Last of all, our card game was 
hopelessly crooked. Since the neu- 
tral cards were paired, the number 
of black pairs must equal the num- 
ber of red pairs, and we will always 
have the same number of cards at 
the end of the game. So, you'll lose 
your entrance fee of a dollar every 
time you play, and the possibility 
of a financial gain is thus zero. 

So much for the record. If you’d 
like to win three dollars just put 
the solutions to the following Brain 
Teasers in an envelope or on a post- 
card and mail them in. 

No training required, just a little 
finesse. 

1) A large cylindrical can has 
an inside diameter of 25 inches. 
What depth of water will be re- 
quired to completely cover two 
steel balls in the can, one 14 and 
one 12 inches in diameter? 


2) If I travel to Syracuse (a 
distance of 52 miles) at 30 m.p.h., 
at what speed must I return in 
order to average 60 m.p.h. for the 
entire journey? 

3) What is the fallacy in the 
following operation: 

1—3=4—6 
1—3 + 9/4=46 + 9/4 
(1—3/2 )?=(2—3/2)? 
1—3 /2=2—3/2 
1—2 

4) And finally, to give the lin- 
guists a chance, we'll ask you to list 
a word containing a double vowel 
for each of the five vowels. Proper 
names and hyphenated expressions 
are not acceptable. 

Answers next month. 
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PPG gives you the chance to ‘“‘blossom out”’ 


Your job with Pittsburgh Plate Glass can be in one of many 
fields because of the company’s diversified operations. 

As well as being the leading name in glass, it is also a 
prominent producer of paint, plastics, chemicals, brushes, 
and fiber glass. 

In any one of ‘PPG's’ several divisions you will find a 
challenge and an opportunity. A challenge to you to help 
create and produce new and better products. An oppor- 
tunity to have your training and talents recognized and 
rewarded. 

In addition, Pittsburgh Plate Glass offers unusual security 
and strength by virtue of being, as a whole, one of the 
nation’s leading “blue-chip” industries. 


PAINTS - GLASS - CHEMICALS - 


PLATE 


Pittsburgh Plate Glass gives you the chance to blossom 
out. It believes in stimulating constructive thinking and 
action. It wants its men to do the type of work for which they 
ate best suited, in which they are happiest, and in which they 
can advance to bigger and more responsible jobs in the 
PPG organization. 

With an impressive record of sound growth and an even 
greater potential ahead, Pittsburgh Plate Glass offers many 
opportunities in varied fields. Good men are needed. If 
you would like to learn more about these opportunities, 
write today to Pittsburgh Plate Glass Company, General 
Personnel Director, One Gateway Center, Pittsburgh 22, 
Pennsylvania. 


BRUSHES - PLASTICS - FIBER GLASS 


COMPAR? 


319 PLANTS, MERCHANDISING BRANCHES, AND SALES OFFICES LOCATED IN 250 CITIES 
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WILLIAM M. LEONARD, M.E. ’24 
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Secretary-Treasurer 
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JOHN WEIKART, Ch.E. '42, Vice-Pres ............ 714 Woodland Ave., Westfield, N. J. 


Chicago Branch 


CARROLL R. HARDING, Vice-Pres. ........ Merchandise Mart Plaza, Chicago 54, III. 
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St. Louis Branch 
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“The objects of this Society are to promote the welfare of the College of Engineering at Cornell University, 
its graduates, and former students and to establish closer relationship between the college and the alumni.” 


TIME FOR ACTION 


The following comparative statistics on the number 
of scientific and engineering graduates were recently 
published. 


1950 1955 
United States ........ 50,000 20,000 


These are frightening figures. At a time when the 
demand for engineers is greater than ever before we are 
producing fewer each year. We cannot expect to maintain 
our lead in the world-wide technological race now taking 
place if this situation continues. How can we continue to 
improve our offensive and defensive weapons without the 
necessary manpower, not only to work directly on them 
but also to do the basic research and development on 
which they are bound to be based? All of us engaged in 
scientific and engineering careers as well as all Americans 
should give serious consideration to the gravity of this 
situation. 

The engineering colleges of this country are today 
capable of handling many more students than are apply- 
ing for admission. Even though engineering is a very 
satisfying career we cannot find enough interested and 
qualified students graduating from our secondary schools 
to fill our engineering colleges. High School students are 
not being encouraged to take up scientific and engineering 
careers and many schools are making no attempt to pre- 
pare their students for entering engineering colleges. In 
the past few years many other schools have dorpped the 


science and mathematics courses that are necessary for 
engineering college entrance. Another serious aspect of 
the problem is that an estimated 50 per cent of the stu- 
dents who do start taking scientific and engineering 
courses drop out before completing them. A large part of 
this loss is due to poor secondary school preparation which 
leaves the student unable upon reaching college to meet 
the demands placed upon him. 

This makes a sad story but there is one thing that 
all of us might do as individuals to greatly improve the 
situation. We do have a great deal of influence if we wish 
to use it on the way our secondary schools are run. Many 
of us are members of school boards or are active in par- 
ent-teacher groups. Through these organizations we can, 
with proper pressure and perhaps a bit of selling, in- 
fluence them to change. We also as individuals can talk 
to young people and interest those qualified to make en- 
gineering their career. 

; At Cornell we can accommodate many more engineer- 
ing students and offer them an engineering education 
equal to or better than any to be obtained elsewhere. The 
extra year resulting from our five year curriculum is a 
great advantage and our graduates are better prepared 
and therefore more desirable to industry than the gradu- 
ates of the four year colleges. Our University is anxious 
to do its part in providing the technical graduates that 
are so badly needed. We as individuals should also do our 
part and see that qualified young people take advantage 
of what the Cornell College of Engineering has to offer 


them. 
W. M. BACON 
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ALUMNI 


ENGINEERS 


Wallace R. Turnbull, M.E. ‘93, a 
pioneer in aviation research and 
development, died November 26, 
1954 at the age of 84 in New 
Brunswick, Canada, near the spot 
where he first carried on his aer- 
onautical research. 

In 1902, after graduate study in 
Berlin and Heidelberg, Mr. Turn- 
bull began his research in aviation. 
That was about a year before the 
Wright Brothers made their mo- 
mentous flight. In the course of his 
research, he designed Canada’s 
first wind tunnel and two hydro- 
planes. During the First World War 
he began investigating the prac- 
ticality of variable pitch propellers 
and in 1927 patented the design 
for such propellers, now used on 
virtually all modern propeller- 
driven aircraft. 

Perhaps the most noteworthy of 
his achievements were in the de- 


velopment of the theories of heav- 
ier-than-air flight at a time when 
such theories weren’t readily ac- 
cepted, together with an exact def- 
inition of such concepts as lift, 
drag, and center of pressure. These 
developments have had a tremen- 
dous influence on all subsequent 
aviation research. 

Charles W. Hubbell, M.E. ‘07, 
retired last June after fifty years 
as a consulting engineer. His busi- 
ness experience has included: ship- 
building; manufacture of nonfer- 
rous metals; manufacture of locks, 
hoists, and trucks; plant construc- 
tion and management; consultant 
for trade association; representa- 
tive for the US Navy in aircraft 
plants from San Diego to Seattle; 
and technical writer and editor of 
instruction pamphlets. Hubbell’s 
address is 419 Mulberry Street, 
Room 508, YMCA, Scranton 3, Pa. 


Manufacturers of Super-Refractories Only 


REFRACTORY CRUCIBLES 


GRAPHITE CRUCIBLES 


HIGH TEMPERATURE CEMENTS 


Lewis B. Swift, M.E. ‘12, complet- 
ed his fiftieth year with Taylor In- 
strument Co., December 4. In recog- 
nition of the event, The Taylor Me- 
teor, trade journal of the Rochester 
firm, featured an article on Swift 
which detailed his rise in the com- 
pany from clerk to chairman of the 
board. He lives at 37 Hancock St., 
Rochester. 


Raymond Charles Burton, M.E. 
‘21, associate supervising engineer 
of United Engineers and Construc- 
tors Inc., Philadelphia, has been 
elevated to the grade of Fellow of 
The American Society of Mechani- 
cal Engineers in recognition of his 
acknowledged engineering attain- 
ments. 


Mr. Burton has been active in 
the design and construction of 
steam power stations, totaling 
more than one million kilowatt 
rated capacity. He was responsible 
for the design and construction of 
the $27-million Salem Harbor Sta- 
tion, the largest generating plant 
in New England, completed in 
1951. 


(Continued on page 38) 
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LAVA CRUCIBLE-REFRACTORIES CO. 
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NO TIME TO 
CALL ROSIE... 


modern firstline iet fighter like the FOF-8 
-ougar. Even if there were time, they could ‘not be 
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built overnight. And yet, complex as they are, Grum- 
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If an enemy struck, there would be no time to make riveters of housewives, 
no time to build over 12,000 fighters as Grumman did Hellcats during 
World War Il. Your government believes we must always have the 
airpower to defend us and to strike back instantly. To design and 

build these weapons now and over the next few decades, Grumman 


will need engineers like yourself. 
Grumman, 25 years old this year, offers you many advantages. 
So does Long Island as a place to live and play. 


To get the facts, write for your copy of: 
Engineering For Production. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
Bethpage - Long Island - New York 


Designers and builders of the supersonic Tiger, 
transonic Cougar jet fighter, S2F sub-killer, Albatross 
amphibian, metal boats, and Aerobilt truck bodies. 


Engineering Department 
Grumman Aircraft Engineering Corporation 
Bethpage, Long Island, New York 


Name 


University. Grad. Year. 


Street 


City 
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E. EB. or 
PHYSICS 
GRADUATES 
with experience in 
RADAR or 
ELECTRONICS 


or those desiring to enter 
these areas... 


Since 1948 Hughes Research and Develop- 
ment Laboratories have been engaged in 
an expanding program for design, devel- 
— and manufacture of highly com- 
plex radar fire control systems for fighter 
and interceptor aircraft. This requires 
Hughes technical advisors in the field to 
serve companies and military agencies em- 
ploying the equipment. 

As one of these field engineers you will 
become familiar with the entire systems in- 
volved, including the most advanced elec- 
tronic computers. With this advantage you 
will be ideally situated to broaden your 
experience and learning more quickly for 
future application to advanced electronics 
activity in either the military or the com- 
mercial field. 

Positions are available in the continental 
United States for married and single men 
under 35 years of age. Overseas assign- 
ments are open to single men only 


( gg 


Hughes-equipped 
Convair F-102 
all-weather 
interceptor. 


The time was never 
more opportune than now 
for becoming associated 
with the field of 
advanced electronics. 
Because of military 
emphasis this 

is the most rapidly 
growing and promising 
sphere of endeavor 

for the young electrical 
engineer or physicist. 


SCIENTIFIC AND 
ENGINEERING STAFF 


HUGHES 


RESEARCH AND 

DEVELOPMENT 

LABORATORIES 


Culver City, 
Los Angeles County, 
California 


Relocation of applicant must 
not cause disruption of 
an urgent military project. 


Alumni Engineers 
(Continued from page 35) 


From 1922 to 1930 Mr. Burton 
was assistant engineer with the 
Public Service Corporation of New- 
ark, New Jersey. Since 1931 he has 
been with United Engineers and 
Constructors Inc., Philadelphia. He 
has been responsible for a number 
of major power generating pro- 
jects, including installations and 
extensions for the Richmond Sta- 
tion of the Philadelphia Electric 
Company; the Washington, D. C., 
Gas & Light Company; the Man- 
chester Street Station of the Narra- 
gansett Electric Company, Provi- 
dence, Rhode Island; the Montville 
Generating Station of The Connec- 
ticut Light and Power Company; 
and the Republic Steel Corporation, 
Alabama City, Alabama. 


A. Haslup Forman, M.E. ‘31, has 
set up his own corporation, the A. 
H. Forman Co., Inc., 18 West Twen- 
ty-fifth Street, Baltimore 18, Md. 
The company specializes in acous- 
tical treatment, sound control, ceil- 
ing suspension systems, resilient 
floor coverings, and sidewalk and 
industrial mastic. Forman lives at 
7005 Copleigh Road in Baltimore. 

The assignment of Robert M. 
Wilson, Jr., M.E. ‘32, to act as a 
development engineer in the pow- 
er field for the Development and 
Research Division of The Interna- 
tional Nickel Company, Inc.,. has 
been announced by the Vice-Presi- 
dent and Manager of the division. 

For many years several engin- 
eers in Inco’s Development and 
Research Division have directed 
considerable attention to the appli- 
cation of nickel alloys in power 
plants. The purpose of Mr. Wilson’s 
assignment is to bring this activity 
to a focus in much the same fash- 
ion as other specialists in the di- 
vision serve other major industries. 

Mr. Wilson has been with Inter- 
national Nickel since February, 
1946, when he joined the company 
as an engineer in the Technical 
Service Section of the Development 
and Research Division. Previously, 
he had been Welding Engineer at 
the Bloomfield, N. J., Works of the 
General Electric Company. 

Mr. Wilson is a member of the 
American Welding Society and the 
American Society of Mechanical 
Engineers and has been active in 
Boiler Code work. 
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Look 


The Sibley College of Mechanical Engineering, administrative center for 
the College of Engineering. 


To the prospective engineer: 


For most high school students the choice of the 
“right” college is not an easy one. There are many 
fine universities and colleges in the nation, and in 
most cases sufficient information about all of them 
is not available to you. However, if you are thinking 
about Cornell, and you must be if you want a top- 
flight engineering school, we think you will be inter- 
ested in the pages that follow. We have tried to sum 


up many aspects of engineering at Cornell that are 


not included in the usual brochures and catalogs. This 
is engineering at Cornell. 
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Why Choose Cornell 


Valuable vocational training rec- 
ognized by employers combined 
with an opportunity to prepare for 
the whole of life mark Cornell’s 
advantages for the incoming eng- 
ineering student. The six major di- 
visions of the College of Engineer- 
ing attempt to provide essential 
technical knowledge to prepare 
workers for tomorrow’s engineering 
age. In addition, they attempt to 
give the technically trained person 
a sense of appreciation of other 
areas of thought in order that he 
can lead a more effective, creative 
life. 

A concrete testimony for the 
value of Cornell engineering educa- 
tion is given by the starting sal- 
aries offered by industry to Cornell 
graduates. Statistics based on actu- 
al placements in jobs of students 
graduating last June from all en- 
gineering schools reveal that the 
average starting monthly salary 
amounted to $400. This starting 
wage is the highest of any school in 
the country and is well over the 
national average of $370 for start- 
ing engineers. Last spring, Cornell 
engineers seeking permanent em- 
ployment averaged almost ten in- 
terviews each by companies recruit- 
ing through the Office of Student 
Personnel. 

Thus, industry is willing to pay 
a premium for Cornell graduates. 
Employers recognize the value of 
the five-year engineering curricu- 
lum by paying salaries that com- 
pare favorably with those offered 
men with Master’s degrees. 

Opportunities for scholarships 
available through the College of 
Engineering offer further incentive 
for selecting Cornell to obtain an 
engineering education. Last year 
133 scholarships with an average 
stipend of $717 were awarded to 


freshman’ engineers. Over  one- 
fourth of an engineering freshmen 
received assistance in the form of 
scholarships, the major part of 


Dean S. C. Hollister 


which come from the annual in- 
come of the $5,000,000 McMullen 
Scholarship Fund. 

What are the advantages of a 
five (as opposed to four) year cur- 
riculum that characterizes all Cor- 
nell engineering courses? The extra 
year enables the student to work 
on a senior project of his own 
choosing, allowing independent re- 
search and development work to 
be carried on under the guidance 
of a faculty advisor. The project 
is a chance to utilize ingenuity and 
background knowledge in a situa- 
tion involving actual engineering 
practice. The five-year course also 
provides an opportunity to achieve 
a more rounded education by pur- 
suing some study in schools other 
than the engineering college. While 
admitting the impossibility of tech- 
nical training within a liberal arts 
education, the five-year course still 


allows some balance to be attained 
between purely technical subjects 
and the humanities. The degree of 
that balance is dependent upon the 
individual student in selecting his 
elective courses. It is possible to 
elect about one fifth of the total 
courses required for an engineering 
degree in subjects not related to 
engineering. 

A factor often overlooked in 
choosing a_ school for technical 
training is the possibility of change 
if the student should find he is not 
suited for an engineering career. 
The wide variety of other areas of 
study available at Cornell enable 
a student to transfer with a mini- 
mum of complications if he finds 
such a change is necessary. He 
need not break his social connect- 
ions or other college ties if he de- 
sires to change courses. Rather, he 
can maintain his location and com- 
mitments while making necessary 
adjustments to a new program. 

Cornell life itself is an important 
part of the overall growth that 
molds a useful citizen. Cornell Uni- 
versity students form a varied cross 
section of American young people 
from all economic and social back- 
grounds, There are more than 500 
foreign students at Cornell from 
about 70 different countries. There 
are students of all religious back- 
grounds because there is no dis- 
crimination in the admissions pro- 
cedure. This cosmopolitan atmos- 
phere provides daily opportunities 
to develop open mindedness, ex- 
plore differing viewpoints, and 
practice tolerance and teamwork. 
Preparation of this nature is invalu- 
able training to aid in peaceful 
future living. 

Clubs and organizations for ev- 
ery interest combine with lectures, 
musical programs, athletic events, 
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and dramatic presentations to pro- 
vide well-rounded extra-curricular 
activities for the Cornell student. 
Though engineering students must 
recognize the fact that their pro- 
gram of study will in many cases 
be more time-consuming and diffi- 
cult than those of other schools, 
they can still participate in activi- 
ties by intelligently budgeting their 
time. Social organizations provide a 
chance to develop a rounded per- 
sonality. Active religious groups 
representing a variety of denomina- 
tions, and the inter-faith program 
of Cornell United Religious Work 
enables the student to cultivate the 
essential spiritual dimension of his 
total being. 

All students, particularly engin- 
eers whose programs, present a 
more rigorous academic discipline, 
must recognize the fact that educa- 
tion cannot be measured by de- 
grees, credit hours, or grades. Rath- 
er, it is measured by an awareness 
that there are vast areas of know- 
ledge that cannot be explored by 
any one individual during his col- 
lege career. The university atmos- 
phere provided at Cornell acts as 
a stimulus for self-learning and self- 
investigation by the Cornellian that 
renders his education a life-long 
process. The academic spirit of Cor- 
nell University implies that spec- 
ialization alone, exemplified by 
training at a technological institute, 
is not enough. In like manner, ex- 
posure to a collection of liberal 
courses in the limited environment 
of a small college is equally inade- 


Il. The 


In 1925, Cornell lengthened its 
undergraduate architecture pro- 
gram to five years; in 1938, the 
chemical engineering program was 
lengthened to five years; and in 
1945, the entire Céllege of Engi- 
neering went over to the five-year 
concept. 

These were radical departures 
from the venerable four-year pro- 
cess of education, and they were 
the result of lengthy and careful 
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This picture, taken looking down the Libe Slope at the Men’s Dormitories, shows 
just one reason why Cornell is considered one of the most beautiful campuses in the 
nation. 


quate for life in the complex world 
college graduates must face. Rath- 
er, thorough technical training must 
be fused with a persistent interest 
to study and respect the totality 
of man’s intellectual achievements. 
Cornell University and the Cornell 
College of Engineering offer the 
student an opportunity to develop 
this two-fold perspective in his col- 
lege life. 

Thus the classroom, shop, and 
laboratory facilities high above 
Cayuga’s waters provide engineer- 


ing training that is recognized by 
industry as outstanding. The cos- 
mopolitan student life, varying soc- 
ial programs, and innumerable con- 
structive student activities provide 
additional training to make Cornell 
engineers more creative citizens. 
Cornell University presents a daily 
opportunity to appreciate more 
fully the value of all knowledge, 
in a hope that its graduates will 
be continually challenged to relate 
their learning to the needs of their 
fellow men. 


ive-Year Curriculum 


deliberation upon the part of 
faculty and administration. The 
major reason for these changes was 
that the growing complexity of the 
world was making greater demands 
upon the engineer, both upon his 
technical knowledge and upon his 
leadership. To prepare the engi- 
neering student for the responsi- 
bilities he must meet after grad- 
uation, a five-year program was 
needed. In such a program the 


student can receive a more thorough 
instruction in the basic sciences, 
indispensable in the study of later 
engineering subjects on the high 
level necessitated by the modern 
world. The five-year program also 
permits the engineering student to 
spend more time in the study of 
economics, government, philosophy, 
and the other fields of humanities, 
a knowledge of which is essential 
for leadership. 
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The five-year program prepares 
the graduate for both the present 
and the future. In the past twenty- 
five years science and technology 
have made earth-shaking advance- 
ments, figuratively and_ literally. 
The next twenty-five years will 
probably be more fruitful; the 
graduate of these next few years 
must be able to advance with sci- 
ence and be able to apply it, in all 
its complexity. To develop such an 
engineer, four years are not suf- 
ficient. In the five-year program 
at Cornell the broad technical ed- 
ucation, the general education, and 
the inspired teaching form one of 
the world’s best engineering educa- 
tions. 

It must be emphasized that Cor- 
nell’s program is not the “three 
and two” program now found in 
several leading technical schools. 
Under the latter program, the stu- 
dent attends a liberal arts college 
for three years and then transfers 
to the technical school for his last 
two years. At the end of the five 
years, the student receives a B.A. 
from the arts college and a B.S. 
from the engineering school. Two 
highly reputable Eastern schools 


were studied in regard to this pro- 
gram. The three years in the arts 
college were under a fully prescrib- 
ed program; the only choice the 
student had in his courses was in 
which foreign language he took. In 
his first year he was occupied with 
algebra and trigonometry; at the 
end of his three years at the arts 
college, he had taken only ninety 
credit hours of courses. His two 
years at the technical school gave 
him a total of six elective hours. 
After five years, the graduate had 
two degrees, but his engineering ed- 
ucation, being the last two years 
of a four-year program was only 
of the quality of a four-year course. 
The Cornell student has had 103 
credit hours by the end of his third 
year. In his five years, he has 
twenty-four credit hours of elec- 
tives. Above all, he has had tech- 
nical education on a higher level, 
because his courses have been care- 
fully coordinated to best utilize his 
time. Furthermore, because of the 
careful coordination of courses and 
the presence of the university com- 
munity, many values of liberal ed- 
ucation can be largely realized in 
the professional phase of the pro- 


gram, a possibility lacking in the 
“three and two” system. The latter 
system also effectively destroys the 
greater rewards of extra-curricular 
activities. The student leader or ath- 
lete may ordinarily expect to reap 
his major reward during his senior 
year. Under the “three and two” 
system, what would be the stu- 
dent’s senior year becomes a second 
freshman year at the technical 
school. The student must acclimate 
himself to an entirely new environ- 
ment and system and thus it is 
extremely difficult for him to com- 
plete his extra-curricular develop- 
ment. 

The five-year program at Cornell 
enables the student to develop to 
a greater extent than is probable 
in the compromise systems. Each 
engineering student receives a good 
general education, and he is able 
to choose in which fields he wishes 
to take most of his liberal courses. 
He is a member of a large univer- 
sity community, with the many 
opportunities it offers in cultural 
and social activities, and he re- 
ceives a technical education which, 
measured by industry’s starting 
salaries, is unsurpassed. 


The Cooperative Plan 


The Cooperative Plan is defined 
by a Cornell bulletin as “a course 
of study which schedules the stu- 
dent alternately between school and 
industry during a substantial por- 
tion of his undergraduate work.” 
At Cornell, this plan was put into 
operation in 1947 for the schools 
of Mechanical and Electrical En- 
gineering. It is primarily an educa- 
tional method designed to develop 
the engineering student in certain 
ways impossible in the ordinary 
courses. 

Under the cooperative plan, the 
year is divided into three periods, 
corresponding to the familiar per- 
iods of fall and spring school terms 
and summer vacation. The student 
follows a normal schedule for his 
first two years at Cornell. If the 
student then applies and is accept- 


ed into the cooperative plan, he 
will begin a program in which he 
will spend three periods in industry 
and nine in school (see Table 1). 
It should be noticed that whenever 
cooperative students are on campus 
in session, they are scheduled with 
their regular classmates. Coopera- 
tive students also graduate with 
their regular class. 


TABLE 1 
Calendar Regular Co-op 
Periods School Terms Periods 
Summer’ Vacation 5th term 
Fall 5th term in industry 
Spring 6th term 6th term 
Summer’ Vacation in industry 
Fall 7th term 7th term 
Spring 8th term 8th term 
Summer Vacation in industry 
Fall 9th term 9th term 
Spring 10th term 10th term 


There are certain advantages in- 
herent in this plan: 

First of all, the cooperative stu- 
dent “gets to see a side of the 
workman which is rarely revealed 
to the graduate of a regular course 
. . . Starting as he does as a rank 
beginner, the co-op . . . does not 
meet the wall of difference which 
confronts the man who . . . enters 
the shop as a ‘College Graduate’. 
He is more able to see “the work- 
men’s point of view and their at- 
titudes, their side of the labor ques- 
tion and their thinking on organiz- 
ed labor.”? This knowledge will 
prove invaluable in later years in 
relations with fellow-workers and 
subordinates, as well as in earning 
promotions. 

Secondly, the cooperative student 


(Continued on page 44) 
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of weapons 
engineering 
experience 


If you’re looking for an opportunity to work with the finest mindpower 


and facilities in the whole new world of aircraft development...if you 


want to harness the power of great knowledge to your own technical 


training...then you should know this: 


Martin’s engineering staff represents an aggregate of 10,000 man-years 


of engineering experience, covering every branch of the aeronautical 


sciences. 


And there is—and always will be—a need for outstanding “new blood” 


in this organization. 


BALTIMORE: MARYLAND 
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(Continued from page 42) 
through his knowledge of industry’s 
requirements, is able to study more 
effectively than the student who 
does not know for what needs he 
is preparing. 

Thirdly, the cooperative program 
shows the student the true nature 
of industry and the duties of vari- 
ous jobs in the industry. Thus “it 
certainly gives the man the oppor- 
tunity to find out, at the earliest 
possible moment whether or not he 
is really fitted to do what he thinks 
he wants to do.” A student can 
determine whether should 
change his field of study before 


such a change is rendered nearly 
impossible. 

Lastly, the cooperative plan en- 
ables industry to provide a con- 
tinual progression in jobs and a 
more beneficial type of supervision 
than can be provided during sum- 
mer vacation work. 

Admission into the program en- 
tails acceptance by the school and 
the cooperating company,‘ neither 
of which are mere matters of form. 
The student must possess a good 


scholastic record and good personal 
qualities. Upon graduation, the co- 
operative student is probably better 


fitted for industry than the regular- 
course graduate, and certainly the 
transition from school to industry 
will not be as large a step. 


1From an article in the Journal of 
Engineering Education, March, 
1953, by C. F. Arnold, Chief En- 
gineer, Cadillac Motor Car Di- 
vision, General Motors Corp. 


“Ibid. 
3Ibid. 


4The cooperating companies, in the 
order of their joining the pro- 
gram, are Philco Corporation, 
General Electric Corporation; Air 
Reduction Company, The Proctor 
and Gamble Company, American 
Gas and Electric Service Cor- 
poration, and Cornell Aeronauti- 
cal Laboratory. 


IV. Extracurricular Activities 


According to Webster’s Diction- 
ary, a student is “one who seeks 
knowledge from teachers or books; 
one devoted to learning.” The same 
lexicon defines engineering as “the 
art and science by which the prop- 
erties of matter and the sources 
of power in nature are made useful 
to man in structures, machines, and 
manufactured products.” 

From the literatus’ viewpoint, 


the above material is sufficient for 
the definition of an engineering stu- 
dent. The prospective engineering 
student, however, may. be appre- 
hensive at this definition. Brought 
to mind are visions of days filled 
by complex and confusing lectures, 
and nights taken up with brain- 
wracking work—sleepless nights— 
impossible examinations—and_ the 
graduate is pictured as a fortunate 


A Cornell player goes for yardage against Princeton in a game at Schoellkopf Stadium. 


survivor who has barely managed 
to last five century-long years of 
mental and physical hardship—a 
pale, nervous, emotionally wrecked 
but mentally stuffed being. Fortu- 
nately, this picture is far removed 
from the truth. The dictionary def- 
inition has no mention of football, 
track, or other sports—no hint of 
student councils, publications, dra- 
matic clubs, and the myriad of 
student organizations open to the 
undergraduate in a large university. 
If the human temperament could 
be subjugated to a machine-like 
perserverance, a student could 
spend his five years solely on aca- 
demic study without _ ill-effects. 
However, this self-control is very 
rare and perhaps dangerous to try 
unless one is conditioned. The wise 
student allots some of his time to 
activities outside of his academic 
field. 

The majority of the engineering 
students at Cornell have found that 
a few hours a week spent in sports 
or student organizations provide 
many benefits: acquaintances, ex- 
periences, and broadened knowledge 
and viewpoint. Perhaps the most 
important benefit is the ability to 
tackle your school work with vigor 
and enthusiasm freshened or re- 
newed by a few hours practice in 
a sport or working in an activity. 


(Continued on page 46) 
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Donald C. Pote asks: 
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What bearing 
would my field 


of training have 


on my assignments | 


at Du Pont? 


CHARLES H. NOREN received his B.S. in Min- 
ing Engineering from the University of North 
Dakota before he entered the U.S. Air Force. 
Later he returned to school for an M.S. from the 
Missouri School of Mines, received in 1948. Dur- 
ing the course of his Du Pont employment, Chuck 
Noren has had a wide variety of job assign- 
ments. At present he is engaged in a fundamen- 
tal research project concerned with commercial 
explosives at Du Pont’s Eastern Laboratory in 
Gibbstown, N. J. 


NOW AVAILABLE for student ASME 

chapters and other college groups, a 16-mm. 

sound-color movie—‘‘Mechanical Engineer- 

ing at Du Pont.” For further information 

write to E. I. du Pont de Nemours & Co. 

(Inc.), 2521 Nemours Bldg., Wilmington 98, 
elaware. 


PONT 


REG. PAT. OFF. 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 


WATCH “‘CAVALCADE OF AMERICA’’ ON TELEVISION 


DONALD C. POTE will receive his B.S. degree in Mechanical 
Engineering from Princeton University this June. He’s been 
quite active in interclub athletics—football, basketball and 
baseball—and served a term as Club Athletic Director. He’s 
also found time to work on ‘““The Princeton Engineer’’ as Asso- 
ciate Editor. Right now, Don is making thorough plans for his 
employment after graduation. 


“Chuck” Noren answers: 


The answer to that is easy, Don, if you mean initial assign- 
ments. Generally speaking, a graduate’s first assignment is 
influenced by his previous training and his expressed interest 
in a particular type of work. Whenever possible, Du Pont 
assigns a man to the type of work he is trained for and wants 
—he’ll do better in any field if he’s highly interested. For 
example, my master’s thesis was on the use of explosives, 
and my first Du Pont assignment was a study of the effi- 
ciency of explosives. 

But experience on the job really constitutes new training. 
You learn about other branches of science and engineering — 
you broaden your horizons through daily contacts with 
men having other skills. The result is that arbitrary divi- 
sions between technical branches gradually dissolve, and 
you become ready for new assignments and new responsi- 
bilities—even outside your original field. In my own case, I 
developed quite a bit of skill in mechanical and civil engi- 
neering techniques when I was called upon to supervise the 
“shooting” of an experimental tunnel for the evaluation of 
new explosives—even though my original training was in 
mining engineering. 

Of course, specialization in a definite field may be con- 
tinued if the man specifically wants it and reveals a talent 
for it. The best opportunities for that are in research and 
development. Naturally, the value of this kind of work is 
also recognized at Du Pont. 

So, no matter what your initial assignment may be, Don, 
Du Pont is anxious to bring out your best. A good rule to 
remember is this. A graduate’s first assignment is often nec- 
essarily based on his field of training and his degree, but his 
subsequent progress at Du Pont is always based on his dem- 
onstrated ability. 
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(Continued from page 44) 

A prospective engineering stu- 
dent may acknowledge the advisa- 
bility of participating in activities 
but may feel that he himself will 
be unable to do so. He may feel 
that the courses will be too difficult 
for him to spend any time on other 
interests, or he may feel that as an 
engineer he will be unable to join 
the organizations of his choice and 
will be limited to engineering soc- 
ieties. The most lucid method of 
dispelling such beliefs is to show 
the large number of engineers in 
every organization. The majority 
of engineering students at Cornell 
participate in extra-curricular ac- 
tivities; each engineering school has 
its share of student leaders, its 
share of members in the dramatic 
Club, the Glee Club, or on a var- 


sity team. 


A short resumé of the major ac- 
tivities and the percentages of en- 
gineers in each will illustrate this 
point. 

Men’s Glee Club: 35% of the 
members, and all managers. 

The Big Red Band: approxi- 
mately 35%. 

Red Key (junior service Honor- 
ary): 45%, including two officers. 

Sphinx Head (senior honorary): 
33%. 

Scabbard and Blade (ROTC 
honorary): 38%, including two of- 
ficers. 

The Ist Vice-President of the 
Student Council; the Vice-Presi- 
dent of the Interfraternity Council; 
both junior business managers of 
the Cornell Daily Sun, the student 
newspaper; the chairman of the 
Cornell Shows; and many other 
student leaders are engineers. 


Of those who this year received 
numerals for freshman football, 
27% were engineers; for freshman 
soccer, 38% were engineers; for 
freshman cross country, 64%. Of 
those who this year received the 
Cornell “C” for varsity football, 
28% were engineers; for varsity 
soccer, 47%; “150 lb.” football, 
for JV football, 18°.; and for 
varsity cross country, 63%. 

There are a large number of stu- 
dent organizations and sports open 
to the engineering student, and the 
freshman must realize that there 
are a great many facets to educa- 
tion, some of which must be found 
outside of the academic field. How- 
ever, the freshman, as well as the 
upperclassman, should not allow his 
activities to obscure his academics, 


the core of an education. 


Employment Opportunities 


To the prospective freshman, a 
detailed picture of the after-gradu- 
ation job situation might seem to 
be of little value, since that picture 
is likely to change somewhat in the 
next five years. However, we hope 
the following overall picture will 
be of interest to anyone contem- 
plating or engaged in a technical 
education. 


Some Statistics 

A former president of Rose Poly- 
technic Institute, Dr. D. B. Pren- 
tice, several years ago undertook 
a study in which he tabulated the 
collegiate backgrounds of all en- 
gineers listed in Who’s Who in 
Engineering, 1931, 1937, and 1948 
editions. Prentice found that the 
institutions most numerously rep- 
resented were consistently, in this 
order, MIT, Cornell, Michigan, IIl- 
inois, and Purdue. He found, also, 
that in terms of percentage of total 
numbers of graduates from each 
institution, Cornell, among all the 
institutions of this country, was 
consistently in first place. 
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This points out a definite average 
superiority of Cornell engineering 
graduates, of which prospective 
employers are very much aware. 
The fact that this level of achieve- 
ment is continuing up to more re- 
cent times is important, and we cite 
an analysis of the class of 1938 
(this group having been in profes- 
sional practice for 17 years), which 
yields the following summary: 


Graduates in Engineering De- 
sign, Research, Development, 


36% 
Graduates in Management (of 
technical enterprise) 43% 
Graduates in Engineering Sales 
12% 
Graduates in Engineering Teach- 
ing 4% 


Graduates in Non-Engineering 5% 

Interpretation of the first group, 
design, research and development, 
and consulting, is difficult without 
being able to look fairly closely at 
the actual work being carried out 
by each member of the group, but 
it is significant that 42% of these 


fter Graduation 


have distinctive positions such as 
chief engineer, project chief, etc., 
indicating above-average leadership 
in technical thinking. The second 
group, over 40% of the class, con- 
sists of men in a field generally 
recognized as a measure of success, 
and while it is true that a manage- 
ment or administrative post does 
not always call for exceptional en- 
gineering talent technically, it is 
also true that most engineers who 
attain such posts do so through 
superior performance as engineers 
and through a demonstrated ability 
for leadership. Men in engineering 
sales, who must often exercise thor- 
ough understanding of the engineer- 
ing work of their companies, also 
receive some of the higher rewards 
in terms of salaries. Many impor- 
tant positions are held, too, by 
graduates in the remaining two 
categories. 


Salaries 
Although an engineer must spend 
some time, often several months, 
becoming familiar with his com- 
(Continued on page 48) 
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Case History 


Jim O'Hara (left) works out a problem with a member of his crew 


His territory: 


Two CITY BLOCKS 


James O’Hara, Stevens Institute of Technology 
(M.E. ’51), is an installation foreman for the New 
York Telephone Company. His present assignment 
is two city blocks between 45th and 47th Streets in 
the middle of Manhattan. 


“It doesn’t measure very big horizontally,” Jim 
says. “But vertically it makes up a lot of telephone 
business—7500 telephones to be exact. My eight- 
man crew does everything from installing a single 
telephone to working on complete dial intercom sys- 
tems for some of the nation’s biggest businesses. 


“I’ve got to know about each of these jobs that 
my men do. My training with the telephone com- 
pany took me through the installation, repair and 
testing of the various types of telephone equipment 
and service for which I am responsible. I even 
had a chance to do a little experimenting of my 
own and developed a new way of preventing oil 
seepage on automatic switching equipment. I 
understand it’s being written up for use throughout 
the Bell System. 


“That’s what I like about telephone work. Even 
two city blocks are full of opportunity.” 


You’ll find that most other college men with the tele- 
phone company are just as enthusiastic about their 
jobs. If you’d be interested in a similar opportunity 


with a Bell System telephone company—or with Sandia 
Corporation, Western Electric or Bell Telephone Lab- 


BELL TELEPHONE 
SYSTEM 


oratories, see your Placement Officer for full details. 
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(Continued from page 46) 
pany and job, starting salaries as 
a rule are very high, a reflection 
of the present “shortage of en- 
gineers.” Most industrial organi- 
zations have what they call “base 
rates” of pay, which depend only 
upon (1) the degree held by the 
new employee, and (2) the number 
of years of college the employee 
has had: a four or a five year cur- 
riculum, for example. Recognizing 
the value of a five-year curriculum 
in engineering, many companies 
now start a man holding a bachelor 
degree from a five year school with 
a salary equal to that paid a man 
with a masters degree from a four 
year school. This is a rather im- 
portant consideraion when judging 
the usefulness of five rather than 
four years of education and the 
additional expense involved in a 
fifth year. 

In addition to the base rate of 
pay, most companies make a prac- 
tice of paying increments depend- 
ent upon summer job experience, 
army experience, participation in 


the summer “Co-op” plan, etc. 
These can raise the starting rate 
substantially. 

It has been found that engineer- 
ing graduates from Cornell Uni- 
versity receive starting salaries av- 
eraging $400 per month, $15 to 
$30 higher than the average start- 
ing salaries of graduates from any 
other engineering schools in this 
country. 

Placement services 

Through the Student Personnel 
Office, the University provides fa- 
cilities both for acquainting the 
student with his opportunities after 
graduation so that he may deter- 
mine the type of job he wishes to 
enter, and for helping the student 
to “get the job.” Every fifth-year 
student is assigned a placement ad- 
visor (there are two in mechanical 
engineering, one in each of the 
other schools) who keeps himself 
informed about available jobs for 
students in his field. 

During the Spring Term of each 
year (“recruiting season” for the 
fifth-year students), representatives 


from about three-hundred indus- 
trial organizations visit the Uni- 
versity to interview job-applicants, 
talk with interested students, and 
to review applications. 

Also during the fifth year, so- 
called “non-resident lectures” are 
given students in the schools of 
mechanical and electrical engineer- 
ing by men experienced in the prob- 
lems of industry in an attempt to 
help the students anticipate situa- 
tions likely to arise during their 
first few years after graduation. 

While the entering freshman has 
plenty of time before he must be- 
come familiar with the exact mech- 
anism of obtaining work after grad- 
uation, he may be more concerned 
(and justifiably so) with the pros- 
pects of summer work experience. 
It may be said that many compan- 
ies make a practice of hiring prop- 
erly qualified undergraduates for 
engineering work after their second 
year in school. Information on this 
subject may be conveniently ob- 
tained from the Student Personnel 


Office. 


“W@here Printing Gets Done” 


CORNELL JACKETS 


NORTON 
PRINTING 
COMPANY 


317 East State Street 
ITHACA 
Phone 4-1271 


Spring will be springing any day now, and you'll 
be able to shed that heavy overcoat or storm- 
coat. 


Greet the new season in the ever-popular warm- 
up jacket, made of fine wool melton in Maroon 
with maroon and white knit collar, cuffs and 
waistband, CORNELL in white felt block letters 
across the back—$15.95 


Also available in Cardinal with cardinal and 
white knit trim, rayon lining, Cornell seal on 
front—$16.95. 


For real balmy days, we suggest a poplin jacket 
with CORNELL and seal on front. It comes in 
three shades—Gray, Scarlet and Oyster (cream). 
Light to wear—light on your budget at $6.50. 


Come to 


The Cornell Campus Store 


Barnes Hall 
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Farm-fresh to you... 


How a remarkable plastic helps bring fresher food to your table 


A WONDERFULLY useful plastic called polyethylene* is 
now giving a new kind of protection to food that is on 
its way to your kitchen. 


WHEN FOOD IS PACKED in thin, strong bags of 
polyethylene, it is able to “breathe,” and yet not dry 
out. Because polyethylene has this peculiar advantage, 
apples, carrots, and other fruits and vegetables—as well 
as poultry and meat products—can reach your table 
more nearly farm-fresh than ever. 


POLYETHYLENE !S ONLY ONE of a number of plas- 
tics produced by the people of Union Carbide to help 
bring foods to you in prime condition. Some of these 
plastics coat cardboard for milk cartons and frozen 
food packages, while others line the tins for canned 
foods and beverages. 


BAKELITE, VINYLITE, and KRENE Plastics 
EvEREADY Flashlights and Batteries 
SYNTHETIC ORGANIC CHEMICALS 


UNION Carbide 


MARCH, 1955 


UCC’s Trade-marked Products include 


Dynel Textile Fibers 
LINDE Silicones 
ELECTROMET Alloys and Metals 


SCIENCE “SETS A GOOD TABLE” These and other 
materials produced by UCC help protect food while 
growing, in storage, during preparation, when pack- 
aged for your use, and when stored in your pantry or 
refrigerator. This protection helps provide a more ~ 
healthful diet for all Americans. 
STUDENTS AND STUDENT ADVISERS: Learn more about career 
opportunities with Union Carbide in ALLOYS, CARBONS, CHEMICALS, 
GASES, and Puastics. Write for booklet A-2. 

*Pronounced pol’y-eth’T-len 


Union CarBIDE 


AND CARBON CORPORATION 
30 EAST 42ND STREET [I][g@§ NEW YORK 17, N. ¥Y. 
In Canada: UNION CARBIDE CANADA LIMITED 


PyYROFAX Gas ACHESON Electrodes 
PRESTONE Anti-Freeze 
HAYNES STELLITE Alloys 


LINDE Oxygen 
NATIONAL Carbons 
PrEst-O-LITE Acetylene 
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he will find a smooth, safe route. 


AIRBORNE RADAR... 


Bendix* Airborne Radar, a device carried right in the 
airplane to spot storms miles ahead, has been used by 
the military for several years. Now Bendix is supplying 
it to airline and company-owned aircraft. 

This new device does what human eyes cannot do. 
It not only sees up to 150 miles ahead, even in the 
blackest night, but also looks right through storms and 
shows their size and intensity. 

In the small photo above, for example, you can see 
white areas which are a line of storms. Those with black 
centers represent great turbulence. With only a slight 
change in course the pilot avoided these storms. 


Actual storm ahead as pilot sees it on radar scope. 
| It indicates that, by changing course very slightly, 


Airlines are buying Bendix Airborne Radar because 
it makes possible a more comfortable, swifter ride on a 
more direct course. Without airborne radar it has often 
been necessary to fly many extra miles to avoid storms 
whose areas and intensities were not definitely known. 

Pilots hail it as one of aviation’s most important 
developments, not only because of its storm-warning 
accuracy, but because it also acts as a navigational aid. 
Even in heavy overcasts it can see rivers, mountains 
and the outline of the terrain below. Write Bendix Radio 
Division in Baltimore for further information. 

This is one of the hundreds of products Bendix has 
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finds a smooth corridor 
through stormy skies! 


developed and manufactured for the aviation industry. We 
also make hundreds of other automotive, electronic, nuclear 
and chemical components and devices for those and scores of 
other industries. A request on your company letterhead will 
bring you “Bendix and Your Business” 
—the complete Bendix story on how 
we can contribute to your business. For 
engineers interested in a career with us, 
we have another booklet “Bendix and 
Your Future.” 


BENDIX AVIATION CORPORATION 
Fisher Building + Detroit 2, Michigan 


PRINCIPAL DIVISIONS AND BASIC PRODUCTS 


BENDIX RADIO, TOWSON, MD. 
radar; auto, railroad, mobile 
and aviation radio; television. 
ECLIPSE MACHINE, ELMIRA, N. Y. 
bicycle coaster brakes, Stromberg carburetors, 
electric fuel pumps, starter drives. 
SCINTILLA, SIDNEY, N. Y. 
aviation ignition systems; industrial engine 
maégnetos; diesel fuel injections; electrical 
connectors; ignition analyzers. 
ZENITH CARBURETOR, DETROIT, MICH. 
automotive, marine and small engine carburetors. 
BENDIX-SKINNER, DETROIT, MICH. 
micronic filters. 

PACIFIC, NORTH HOLLYwoop, CALIF. 
telemetering equipment; hydraulic and electric 
actuators; depth recorders; boat steerers. 
BENDIX FRIEZ, TOWSON, MD. 
meteorological instruments, precision instruments 
and recorders. 

BENDIX PRODUCTS, SOUTH BEND, IND. 
automotive brakes, carburetors, power steering; 
aviation brakes, landing gear, fuel metering. 
ECLIPSE-PIONEER, TETERBORO, N. J. 
aviation instruments and components; foundry. 
MARSHALL-ECLIPSE, TROY, N. Y. 
brake blocks, brake lining, synthetic resins. 
RED BANK, EATONTOWN, N. J. 
electronic tubes; dynamotors, inverters. 
CINCINNATI, CINCINNATI, OHIO 
automatic viscosity regulators, nuclear products. 
BENDIX COMPUTER, LOS ANGELES, CALIF. 
digital computers. 
HAMILTON, HAMILTON, OHIO 
jet engine controls and aircraft pumps. 
LAKESHORE, ST. JOSEPH, MICH. 
power steering and automotive devices. 
Utica, UTIcA, N. Y. 
aviation components. 
MONTROSE, SOUTH MONTROSE, PA. 
aviation components. 
PIONEER-CENTRAL, DAVENPORT, IOWA 
aviation instruments and components. 
YORK, YORK, PA. 
electronic devices; test equipment. 
BENDIX-ECLIPSE OF CANADA, LTD, 
Windsor, Ont. 

BENDIX INTERNATIONAL 
New York City 


*REG. TRADE-MARE™ 
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Technibriefs 


The concept of automatic elec- 
tronic warfare was _ highlighted 
when General Electric opened its 
new 100,000-square-foot “Systems 
Center” for its Heavy Military 
Electronic Equipment Department. 

The center will serve as head- 
quarters for the company’s develop- 
ment and manufacturing operations 
on powerful, extensive electronic 
“nerve centers” for military use. 

Modern warfare is becoming so 
complex and fast-moving that elec- 
tronic devices must do far more 
than simply present a military com- 
mander with bare information such 
as an image on a radar scope. 

A typical electronic air defense 
system only begins its work by 
detecting an incoming bomber. The 
system fitst searches for and _lo- 
cates the plane. Then it tracks this 
target, predicts its position, com- 
putes all the factors necessary for 
fire control, and finally aims and 
fires the anti-aircraft weapons. 

Such an electronic defense sys- 
tem employs radar, computers, tar- 
get sighting and ranging devices, 
and the necessary communications 
equipment to link the entire opera- 
tion together. 

Timing and accuracy for such 
a coordinated defense operation are 
possible only through a well-inte- 
grated electronic system which does 
the entire job, eliminating duplica- 
tion and unnecessary equipment 
and simplifying the operation. 


Magnetic Pump 


A new pump, designed to move 
liquid metals within cooling or heat- 
ing systems, to force liquid metals 
into forms in die-casting operations, 
and for general usage wherever 
these metals must be forced from 
point to point, has been introduced 
by Callery Chemical Company of 
Callery, Pa. The unique pump also 
is believed to have applications in 
industrial atomic energy operations. 

Operated on an electromagnetic 
principle, the new pump has no 
moving parts and no_ packing 
glands. Designed to pump liquid 
metals by means of an alternating 
current, the new conduction type 
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pump can be operated from single 
phase, 60-cycle alternating current 
voltages. 

The pump operates on a basic 
electromagnetic principle. The 
liquid metal to be pumped is, of 
course, a conductor of electricity. 
When an electrical current is passed 
through the metal, in a direction 
perpendicular to a magnetic field 
which surrounds the metal, it pro- 
duces a force which sets that metal 
in motion within the pumping sec- 
tion. A pump of this type will ef- 
fectively pump those fluid metals 
which have a lower electrical resis- 
tance than that of the pumping 
section’s walls, 


Mechanically, the pump is con- 
structed with two current trans- 
formers, connected additively. 
These supply the current to an 
armature which is brazed to the 
tubular pumping section of the de- 
vice at flattened portions of the 
tube. Current path through the 
armature is continuous across one 
flattened portion of the pumping 
tube, through the other side of the 
armature and across the tube’s 
other flattened section. 

The magnetic field is produced 
by four coils placed one on each 
of the legs of two U-shaped lamin- 
ated magnetic field cores. These 
cores are attached to the device so 
that the ends of the U-shaped cores 
are against the flattened part of the 
pump tube, perpendicular to the 
direction of the armature. The coils 
on the cores are connected to supply 
the required flux in the proper di- 
rection. 


Flow rates of the new conduction- 
type pumps are positively control- 
led from zero to maximum flow by 
an adjustable autotransformer. 

Since this pump is symmetrical, 
the direction of flow of the liquid 
metal being pumped may be re- 
versed by reversing the direction of 
the magnetic field with respect to 
the direction of the current through 
the pumping section. It is possible 
to do this even with the pump in 
operation. 

Conduction type pumps may be 


used to move any liquid metal 
which will wet the pumping section 
and which has a high conductivity. 

The pump can be installed in a 
hermetically sealed loop or in an 
open system. It can be welded or 
flanged into any system, according 
to specific needs. All pumps are 
equipped with welding connections; 
flanges or threads can be added as 
desired. 


Printed Wiring Saves 
Time, Money 


Indirect savings in the use of 
printed wiring for electronic equip- 
ment may be even greater than the 
direct labor savings, is the theory 
held by the G-E Light Military 
Electronic Equipment Department. 

Printed wiring is circuitry formed 
directly on a circuit board. It re- 
places the maze of wires installed 
and soldered by hand in conven- 
tional electronic chassis. 

Printed wiring used in a radar 
chassis not only resulted in lower 
manufacturing cost, but cut draft- 
ing manhours by one-third com- 
pared with a similar design using 
conventional wiring. 

In another piece of equipment, 
use of a printed wiring design cut 
the number of drawings needed 
from 55 to 22, for a saving of al- 
most 60 per cent. Square footage 
of drawings was cut almost 50 per 
cent, and the new design required 
but one special part compared with 
nine for a conventional wired chass- 
is. 

There is less emphasis and need 
for detail draftsmen in printed wir- 
ing designs but there is a greater 
demand for individuals who can 
translate vividly and rapidly a 
schematic or elementary diagram 
into a circuit. 

Printed wiring is the foundation 
of the mechanized assembly of elec- 
tronic equipment, and calls for 
increased coordination and integra- 
tion between design and manufac- 
turing engineering. The standardi- 
zation of components for the print- 
ed wiring boards is one of the 
great challenges to the electronics 
industry. 
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of the basic industries in which 
Bendix products play a vital role 


COMPUTERS 


MARCH, 1955 


RAILROAD PETROLEUM 


Diversification is an important asset in business. 

Especially so from the viewpoint of the engineer 
because: 

It encourages and promotes freedom of ideas. Keeps 
engineering ingenuity flexible and adaptable. In short, 
gives full vent to an engineer’s creative ability . . . 

While at the same time it provides a healthy, stable, 
secure foundation for both the company and the 
individual to build and expand. 

If diversification in business appeals to you as a 

aduate engineer, you'll be greatly interested in the 
Bendix Aviation Corporation. 

For Bendix is unlike any other company in America 
in its versatility, facilities, experience, range of products 
and different fields of engineering endeavor. Resely a 


BENDIX AVIATION CORPORATION 


Fisher Building ¢ Detroit 2, Michigan 


A Bendix representative will be at your campus soon. Make a note now 
to talk with him. Check your placement bureau for time and date. 


AGRICULTURE 


CONSTRUCTION 


A SOUND REASON WHY OFFERS TODAY'S 
ENGINEERING GRADUATE AN UNLIMITED FUTURE! 


thousand different products are produced by our 24 
manufacturing divisions. 

As a result, we not only offer a wide choice of 
locations coast to coast but also career-building oppor- 
tunities as broad as your ambition and ability in 
mechanical engineering . . . hydraulic mechanisms . . . 
electronics . . . magnetics . . . computers . . . servo- 
mechanisms . . . radar research . . . metallurgy .. . 
solid-state physics . . . instrumentation . . . radiation 
detection . . . nuclear physics . . . guidance and con- 
trol systems plus many more engineering fields of 
challenge. 

Write for your copy of “Bendix and Your Future.” 
It gives the full story about Bendix, its products and 
employment opportunities. 


‘a ELECTRONICS ATOMIC ENERGY AUTOMOTIVE AVIATION = 
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The Torrington Needle Bearing 


proper housing design is essential to proper performance 


The Torrington Needle Bearing 
offers many design and opera- 
tional advantages for a great 
variety of products and equip- 
ment. For example, a Needle 
Bearing has greater rated radial 
load capacity in relation to its 
outside diameter than any other 
type of anti-friction bearing. It is 
extremely light in weight. And it 


is easy to install and lubricate. 


Housing Maintains 
Bearing Roundness 


The housing is an essential part 
of the Needle Bearing assembly. 
Care should be taken to provide 
a straight, round housing bore to 
the recommended tolerances. 
The thin, surface-hardened 
outer shell of the Needle Bearing 
acts as the outer race surface as 
well as a retainer for the rolls. 
This shell assumes the shape of 
the housing into which it is 
pressed. Consequently, the hous- 
ing bore should be round, and the 
housing so designed that it will 
carry the radial load imposed on 


the bearing without distortion. 


Housing Material 
Determines Bore Size 


The specified housing bore dimen- 
sions for any given material 
should be maintained in order to 


give the proper running clearance 
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Needle Bearings require simple 
housings. If the housing bores are 
held to proper size, accurate oper- 
ation and high radial capacity are 
assured. 


STEERING GEAR 


between the needle rollers and 
the shaft, and to assure sufficient 
press fit to locate the bearing 
firmly. 

When designing housings of 
materials that are soft or of low 
tensile strength, allowance should 
be made for the plastic flow of the 


material when the bearing is 


pressed into place. Bore dimen- 
sions in such cases should be less 
than standard. Needle Bearings 
can be pressed directly into phe- 
nolic or rubber compounds, al- 
though metal inserts are recom- 
mended. 

The new Needle Bearing cata- 


log will be sent on request. 


THE TORRINGTON COMPANY 


Torrington, Conn. 


South Bend 21, Ind. 


District Offices and Distributors in Principal Cities of United States and Canada 


TORRINGTON 


NEEDLE + SPHERICAL ROLLER » TAPERED ROLLER + STRAIGHT ROLLER + BALL - NEEDLE ROLLERS 
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New RCA Radar ‘‘Weather Eye”’ 
Sees Through Storms 


In our time, Man has won round after round in a contest 
against the elements that started thousands of years ago. 

The most recent scientific victory is something new in SS MY 125 pounds, takes little 
Radar—an electronic “‘Weather Eye” developed by RCA. £ space in a plane. 

In airplanes, this supersensitive instrument peers miles 
ahead. It gives advance warning of weather disturbances. The 
signals on its radar screen point the way to a safe course Per tein wapielttiy dulgn end 
around storm areas, or even through them. 

pie evelopment engineering positions on 
The leadership in electronic research that made the such projects as “Weather Eye” Radar 
‘Weather Eye”’ possible is inherent in all RCA products and and military electronic equipment—write 
services. And at the David Sarnoff Research Center of RCA, to Mr. Robert Haklisch, Manager College 
Princeton, N. J., scientists are continually at work to extend Relations, Radio Corporation of America, 
the frontiers of ‘Electronics for Living.” Camden 2, N. J. 


RADIO CORPORATION OF AMERICA 
ELECTRONICS FOR LIVING 
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Application of Insulation 
and Jacket Compounds 


Unvulcanized mill-mixed rubber insulating compounds may be 
applied to conductors and cables by either the strip insulating or 
extrusion processes. There are two modifications of the extrusion 
process depending on the method used for vulcanizing the rubber 
after its application to the conductor, namely, the pan cure process 
and the continuous cure process. Laytex insulating compounds are 
applied to conductors by the repeated or continuous dipping process. 


STRIP INSULATION —In the strip insulating process, the compound is 
calendered to the desired thickness and backed with talc or a paper, 
cloth, or metallic tape to prevent adhesion of successive layers dur- 
ing processing. The rubber sheet and tape are cut into strips of a 
width slightly greater than the circumference of the conductor to be 
insulated, and each strip is taken up in a separate roll. A strip and the 
conductor are then fed into the circular opening formed by aligning 
semi-circular grooves in the outer surfaces of two rolls whose circum- 


No. 8 in a series 


RUBBER 


UNITE D 


ELECTRICAL WIRE & CABLE DEPARTMEN’ 


Vulcanizing Chambe 


ferences contact. The rolls are driven in opposite directions, thu 
folding the strip longitudinally about the conductor and pressin; 
its edges in firm contact. The tape is left on the wire during vulcanii 
zation. If made of a suitable weatherproof material it may be per 
manent, but if made of metal it must be removed after vulcanization; 
The strip-insulated, taped conductor is generally taken up on reel 
for vulcanization. 


EXTRUSION—In the extrusion process the rubber insulating co 
pound is applied to the conductor in an extrusion machine simil 
to the strainer described under the preparation of rubber compounds 
The head of the machine supports a guide and die and provides 
passage for the compound from the screw through the guide and di 
assembly to its point of application to the conductor. The guide hold 
the conductor centered with the respect to the die. The die contains a 
opening approximately equal to the diameter of the insulation an 
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is adjustable with respect to the guide so that proper centering can 
be obtained. The guide and die are so located that there is an an- 
nular space between them through which the rubber compound 
reaches the conductor. 

The driven screw of the extruder forces the unvulcanized com- 
pound through the guide and die assembly around the conductor. 
The equipment is provided with a driven take-up capstan which 
pulls the conductor through the machine and a revolving pan in 
which the rubber-covered conductor is laid. Successive layers of the 
covered conductor are separated with finely divided talc to prevent 
adhesion of successive layers during vulcanization. A tape may be 
applied over the insulation on larger conductors before vulcaniza- 
tion to assist in maintaining concentricity of the insulation with 
the conductor. 

Rubber or rubber-like jackets are applied to rubber insulated 
single conductor cables or over the assembly of multiple conductor 
insulated cables by the extrusion process. Such jacketed cables are 


Continuous Cure Process 


taken up in pans of talc as described for insulated conductors. A 
continuous lead sheath is applied over the unvulcanized jacket com- 
pound and the lead covered cable taken up on reels for vulcanization. 


VULCANIZATION — The pans or reels containing the unvulcanized 
rubber insulated conductor or jacketed cable are then placed in a 
vulcanizing chamber where they are subjected to steam at the re- 


@ quired pressure and for the required time to suitably vulcanize the 


rubber. The pressure is then slowly reduced to atmospheric pressure 
and the pans or reels removed from the vulcanizer and allowed to 
cool. The insulated conductors are then removed from the pans. 
This handling of the insulated conductor in pans through the extru- 
sion and vulcanizing processes accounts for the term “pan cure 
process”. Non-permanent tapes are then removed from strip insu- 
lated conductors and the lead tube from the jacketed cables. 


CONTINUOUS CURE PROCESS—The continuous cure process employs 
a standard extrusion machine similar to that used in the pan cure 
process, but equipped with a modified head to which a vulcanizing 
tube is attached and provided with means for automatically control- 
ling the temperature of the cylinder, screw and head. 

The head differs from that used in the pan cure process in that 
the guide and die are mechanically centered with respect to each other 
and the compound space surrounding them is smaller. Centering of 
the guide and die is obtained by the use of accurately machined 
holders which fit snugly into perfectly centered openings in the 


BRUBBER COMPANY 


ROCKEFELLER CENTER, NEW YORK 20, N.Y. 


head. This provides centering of the insulation or jacket compound 
at all times without adjustment by the operator. The compound space 
in the head is reduced to prevent premature vulcanizing of the 
highly accelerated compounds used in this process. Automatic con- 
trol of the temperature of the cylinder, screw and head is required 
for successful extrusion of such compounds. 

The vulcanizer attached to the tubing machine consists of a 2- 
inch steel pipe jacketed with a properly insulated 3-inch pipe and is 
approximately 125 feet in length. Vulcanizing steam pressure is 
maintained in the annular space between the vulcanizing tube and 
jacket to insure immediate attainment of the vulcanizing tempera- 
ture when steam is admitted to the vulcanizer tube. The vulcanizer is 
provided with a splice box adjacent to the tubing machine and a 
suitable seal at the opposite end. 

The driven screw of the extruder forces the unvulcanized com- 
pound through the guide and die assembly around the conductor 
or cable and directly into vulcanizer containing steam at 225 pound 
pressure. Highly accelerated compounds capable of vulcanizing in 
a few seconds are used so that the process can be operated at eco- 
nomical speeds. The speed of travel of a covered conductor or cable 
and the acceleration of the compound are so adjusted that the in- 
sulation or jacket is properly vulcanized while traveling the length 
of the vulcanizer. The vulcanized insulated conductor or jacketed 
cable is taken up on a suitable reel directly from the vulcanizer. 
The term “Continuous cure process” follows from the fact that the 
insulation or jacket is applied and vulcanized in one operation. 


APPLICATION OF LATEX —The application of latex insulation consists 
of passing the coated conductor beneath the surface of a latex com- 
pound from which it is brought vertically into a suitable drying 
chamber. It continues to travel vertically in the chamber until the film 
is dry. It is then returned for the application of a second layer of 
compound. This alternate dipping and drying is continued until a 
wall of the required thickness is applied and dried. The amount of 
insulation deposited per application depends on the conductor size, 
the viscosity and temperature of the latex compound and the speed 
to which the conductor travels. 

The conductor, covered with the required thickness of dried 
unvulcanized latex compound then passes through a vulcanizing 
chamber where the insulation is vulcanized and continues through 
a talc applicator to the take-up reel. This process is thus a continuous 
One in that the application of the insulation to the conductor and 
its vulcanization are accomplished in one operation. 


Application of Latex 
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The film spool we’re talking about is one used in the 
processing of movie film. The material for this spool has 
to be light in weight, strong and easily machined. Since 
it is always in contact with film and photo solutions, it 
must also be chemically-resistant and—-most important— 
not fog the film by chemical contamination. 

This isn’t an easy assignment for any material, but 
Synthane fills the bill. 


SYNTHANE CORPORATION, 13 River Road, Oaks, Pa.. 


Please rush me more information about Synthane laminated 
plastics. 
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Whenever you want parts requiring many properties, 
consider how Synthane’s combined benefits may help you 
improve your product. 

Synthane produces finished parts from many different 
grades of Synthane laminated sheets, rods, tubes and 
molded-laminated and molded-macerated parts. Service 
and quality characterize Synthane fabrication. 

We can handle the whole iob for you from your print 
to the finished part—eliminating your tooling-up, reject 
and machining problems—and producing parts of ex- 
cellent quality at a saving of your time and money. 

For more information about Synthane grades, properties 
and fabrication facilities, send in the coupon. 


[SYNTHANE| 


LAMINATED 


SYNTHANE CORPORATION + OAKS, PENNSYLVANIA 
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If Euclid had lived 2,300 years longer, he would have made 


LUCKILY, 
Tau Bete. That’s why he’s pictured here wearing the 
EuC LID WAS Tau Beta Pi key. 


After all, every engineer owes Euclid a big debt. At New 


A G R E 5 ee Departure, for example, we work with circles and spheres. 


Without Euclid, we might still be getting started. 


As it is, though, New Departure has gone further with spheres 
and circles in relation to moving parts than anyone else in 
the world. From this knowledge have come such advances 
as the Sealed-for-Life and the double-row angular-contact 
ball bearings. And it’s advances like these that make New 
Departure the world leader in ball bearings. 


NEW DEPARTURE + DIVISION OF GENERAL MOTORS + BRISTOL, CONN. 


From the roe boards at New Departure have come many of the 
world's Such leadership is one reason 
ball b 


why Pathe aden everywhere specify New Dep 


MARCH, 1955 


NOTHING ROLLS LIKE A BALL 


a 
Sec! 
“NEW DEPARTURES” IN SCIENCE & INVENTION 
: 
3 
As 
Ne 
- 
59 


College News 


The Cornell Aeronautical Labor- 
atory, Inc., has published a booklet 
that describes recommended mini- 
mum requirements for the auto- 
mobile seat belts. The booklet, “Au- 
tomobile Seat Belts—A Way of Liv- 
ing,” is based on the results of 
several years of automobile crash 
research by the Laboratory. 

Co-authored by Edward R. Dye, 
head of the Industrial Devision, and 
Alvin C. Smith, project engineer, 
the 16-page booklet describes in 
detail all phases of the seat belt 
with special emphasis on_ the 
strength requirements. Illustrations 
are by Laboratory Artist George 
Unger. 

“The strength requirement of the 
seat belt is the focal point, since 
only a belt strong enough through- 
out will play its proper life-saving 
role,” Dye and Smith wrote. 

The two engineers stated that 
the belt should have a closed or 
buckled loop strength of 3,000 
pounds, enough to withstand a 
crash up to 15 “G’s.” In a 15 “G” 
automobile crash, a 200-pound man 
would need a belt of that strength 


to remain in place. Fifteen “G’s” 
represents a very severe crash, 
above which the auto’s body struc- 
ture would probably collapse. 

The authors also write that al- 
though a number of satisfactory 
methods of attachment to the car 
exist, the load must ultimately be 
taken to the strongest anchorage 
possible—the frame of the vehicle. 
They state that a seat belt should 
never be fastened to the seat alone. 

Some of the other sections of the 
booklet recommend that only one 
person should be restrained by each 
belt; that the belt should be ad- 
justed snugly when worn to allow 
not more than four inches forward 
hip movement; that fitings, attach- 
ments, take-up devices and buckles 
resist slippage and failure under 
heavy tensile loads, and that belt 
parts in contact with the body be 
not less than two nor more than 
four inches wide. 

Simplicity in operation of the 
buckle is another recommendation. 

A special section of test methods 
describes four ways of determining 
whether a belt will meet the rec- 


Interior photo of seat belt installation test. This is one of the final tests in evaluation 
of the effectiveness of seat belt installation as determined by the Cornell Aeronautical 
Laboratory. 


ommended minimum. Tests of fab- 
ric, assembly and anchorage are 
included. 

Although the section is designed 
chiefly for engineers and manufac- 
turers, the:authors suggest the buy- 
er would do well to demand evi- 
dence that the requirements set 
forth have been met. 

Laboratory research was carried 
out in conjunction with the Cornell 
Committee for Transportation 
Safety Research, a group composed 
of representatives of the University 
at Ithaca, the Medical College in 
New York, and the Laboratory. 


The booklet was prepared at 
Laboratory expense as a public ser- 
vice under an internal research pro- 
ject. It does not constitute an 
endorsement of any belt by any 
manufacturer, but merely outlines 
good and bad features of seat belts 
as determined by Laboratory re- 
search. 


Foreign Student 
Enrollment Up 


With 503 students from 68 coun- 
tries, Cornell has the largest foreign 
student enrollment in its history, 
Donald C. Kerr, counselor to for- 
eign students, reports. 

Of this number, 159 come from 
the Far East, including 45 from the 
Philippines, 34 from China and 29 
from India. From South America 
come 105 student—26 from Colom- 
bia, 13 from Venezuela, and 11 and 
10 from Cuba and Mexico. 


Ninety-four students are from 
European countries, with the larg- 
est representations from England, 
Greece and Germany. Twenty-nine 
are from the Near and Middle East, 
21 from Africa, and 95 from other 
areas, including 78 from Canada. 

The opening of six new univer- 
sity dormitories gives greater op- 
portunities for foreign students to 
live on campus this year. 

In addition, 59 foreign students— 
30 percent of the foreign under- 

(Continued on page 62) 
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1928—Engineers calculating 
development problems 
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1955—Solving complex engineering problems with Boeing computer 


The best research facilities are behind Boeing engineers 


The Boeing-designed electronic comput- 
ers shown above solve in seconds prob- 
lems that once required weeks—typical 
of the advanced “tools” that help Boeing 
engineers stay at the head of their field. 


Boeing engineers enjoy such other ad- 
vantages as the world’s fastest, most 
versatile privately owned wind tunnel, 
and the new Flight Test Center—the 
largest installation of its kind in the coun- 
try. This new Boeing Center includes 
the latest electronic data reduction equip- 
ment, instrumentation laboratories, and 
a chamber that simulates altitudes up to 
100,000 feet. Structural and metallurgi- 
cal research at Boeing deals with the heat 
and strain problems of supersonic flight. 
Boeing electrical and electronics labora- 
tories are engaged in the development of 


MARCH, 1955 


automatic contro] systems for both 
manned and pilotless aircraft. Other 
facilities include hydraulic, mechanical, 
radiation, acoustics, and rocket and ram- 
jet power laboratories. 


Out of this exceptional research back- 
ground engineers have developed such 
trend-setting aircraft as America’s first jet 
transport, and the jet age’s outstanding 
bombers, the B-47 and B-52. Research 
means growth—and career progress. To- 
day Boeing employs more engineers than 
even at the peak of World War II. As 
the chart shows, 46% of them have been 
here 5 or more years; 25% for 10, and 
6% for 15. 

Boeing promotes from within and 
holds regular merit reviews to assure 
individual recognition. Engineers are 


ean 10% 20% 20% 40% 50% 


5+ 


encouraged to take graduate studies 
while working and are reimbursed for all 
tuition expense. 


There are openings at Boeing for 
virtually all types of engineers—elec- 
trical, civil, mechanical, aeronautical 
and related fields, as well as for applied 
physicists and mathematicians with 
advanced degrees. 


For further Boeing career information 
consult your Placement Office, or write: 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Company, Seattle 14, Wash. 


SEATTLE, WASHINGTON WICHITA, KANSAS 
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Cuts and loads 
7 tons of coal 
in 1 minute 


with DENISON 
hydraulic 
equipment 


HEN THIS continuous mining 

machine bores into a bed of coal, 
things begin to happen. It cuts and 
loads seven tons of coal per minute 
from solid seam. One essential require- 
ment for machinery like this is com- 
pact, rugged control equipment. 

On this mining machine, Denison 
hydraulic pumps, motors and valves 
provide finger-tip control for tramming, 
for moving the conveyor chain and for 
tilting, retraction and conveyor swing. 


Denison Axial Piston Pump 


Denison hydraulic pumps, motors and 
controls are found on many types of 
equipment from mining machines to 
guided missiles. We'll be glad to send 
you more information about Denison 
hydraulic equipment. Write us. 


THE 
DENISON ENGINEERING COMPANY 
1218 Dublin Road + Columbus 16, Ohio 


Leading Designer and Manufacturer 
of Hydraulic Presses and Components 


College News 


(Continued from page 60) 


Wallace Rogers 


graduate men — are members of 
fraternities, and five foreign women 
live in sororities. Another 17 stu- 
dents live in such private living 
units as graduate fraternities, Tell- 
uride House or cooperatives. 

The College of Agriculture has 
the largest foreign student enroll- 
ment—173 students. The College 
of Engineering has 105, with 43 in 
civil engineering, 24 in mechanical 
engineering and 17 in electrical en- 
gineering. There are 101 foreign 
students in the College of Arts and 
Sciences. 

Sixty percent of the foreign stu- 
dents are in the Graduate School, 
approximately 16 percent are wo- 
men, and 239 students are enrolled 
this year for the first time. 


New Manager of 
Purchases Named 


Wallace B. Rogers has been 
named manager of purchases at 
Cornell University, succeeding John 
Jordan, Jr., who has resigned after 
25 years with the university’s pur- 
chasing department. 

Mr. Rogers, a Cornell engineer- 
ing graduate of the class of 1943, 
has been an assistant manager of 
purchases at the university since 
1947, with responsibility for a var- 
iety of purchasing functions. 

He was graduated from the pur- 
chasing institute conducted at Har- 
vard Business School in 1950 by 
the National Association of Educa- 
tional Buyers and is chairman of 


the NAEB’s northern New York 
group. 

He is secretary-treasurer of his 
Cornell class, financial adviser to 
Theta Chi fraternity and a member 
of the Cornell Society of Engineers 
and the university’s committee on 
the alumni trustee election. 


A native of Staten Island, he is 
33 and a veteran of wartime Army 
ordnance service. He and Mrs. Rog- 
ers and their l-year-old daughter 
reside at 615 E. State St. 


NCA Appointments 


Appointments to twenty- 
eight technical committees and sub- 
committees of the National Com- 
mittee for Aeronautics, for the year 
1955, have been completed. The 
following appointments have been 
made from Cornell University: 
Appointments— 

Mr. A. Howard Hasbrook, Sub- 
committee on Flight Safety; Mr. R. 
S. Kelso, Subcommittee on Propel- 
lers for Aircraft. 
Reappointments— 

Mr. Allen F. Donoan, Subcom- 
mittee on Vibration and Flutter; 
Mr. William M. Duke, Subcommit- 
tee on Aircraft Structures; Mr. 
Alexander H. Flax, Subcommittee 
on High-Speed Aerodynamics; Mr. 
W. F. Milliken, Jr., Subcommittee 
on Stability and Control; Dr. Wil- 
liam R. Sears, Subcommittee on 
Fluid Mechanics; Dr. Theodore P. 
Wright, Vice Chairman, Committee 
on Aerodynamics. 

In the conduct of its business, 
which is scientific laboratory re- 
search in aeronautics, the Main 
Committee of the NACA is assisted 
in the determination and coordina- 
tion of research programs by more 
than 400 specialists whose collec- 
tive talents represent leadership in 
virtually every branch of the physi- 
cal sciences. 

These men, who receive no com- 
pensation, are selected because of 
their technical ability, experience, 
and leadership in a special field. 
They provide material assistance 
in the consideration of problems re- 
lated to their technical fields, re- 
view research in progress both at 
NACA laboratories and in other 
organizations, recommend research 
projegts to be undertaken, and as- 
sist in the coordination of research 
programs. 
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With teeth cut into it, this gear blank becomes 
an engine part. One manufacturer thought 
these blanks were costing him too much to 
make. The center hole had to be bored out of 
solid bar stock. It took one hour to make 29 
blanks. A lot of steel was wasted in the proc- 
ess. He took his problem to Timken Company 
metallurgists. After study, they recommended 
a change in production methods together 
with the use of Timken” seamless steel tubing. 


How TIMKEN’ seamless tubing helped 
quadruple production 


Because the hole’s already there in Timken 
seamless tubing, it doesn’t have to be bored 
out. No steel is wasted. Finish boring is now 
the manufacturer’s first step. He can turn out 
120 to 130 gear blanks per hour with a 50% 
cut in machining costs. This is another one 
of the hundreds of problems that have been 
solved by Timken fine alloy steel. 


Want to learn more about steel 
or job opportunities? 


Some of the engineering problems And for more information about 
you'll face after graduation will the excellent job opportunities at 
involve steel applications. Forhelp the Timken Company, send for a 
in learning more about steel, write copy of “This Is Timken”. Ad- 
for your free copy of “The Story dress: The Timken Roller Bearing 
of Timken Alloy Steel Quality”. Company, Canton 6, Ohio. 


TRADE. MARK REG U PAT OFF. 


Fine Alloy 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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Successful Engineers 
must know how to cut costs 


WELDED STEEL 
DESIGNS ALWAYS 
LOWER COSTS 


By knowing how to use welded steel 
in modern product designs, you can 
lower manufacturing costs up to 50%. 
Here is how: 


Material Cost is Less—It’s a fact... 
steel is three times stronger than 
iron, two and a half times as rigid. 
Where strength alone is needed, one- 
third the metal is necessary. When 
rigidity is important, less than half the 
material is required. But steel costs 
only one-third as much per pound. 
Steel is more easily placed where it 
can carry more load per pound of 
metal. As a result, ultimate savings 
with steel are limited only by the 
resourcefulness of the designer. 
Manufacture is Simpler— Fewer man- 
hours... simpler, less costly produc- 
tion tools are needed to manufacture 
products from steel. By proper de- 
sign, many operations needed for 
machining castings can be eliminated 
entirely. Assembly operations can 
be simplified . . . finishing and clean- 
ing manhours reduced substantially. 

Products designed in steel have a 
modern appearance to improve sell- 
ing appeal while reducing costs on 
an average of 50% according to field 
reports. 


Welded Design Saves 50% on motor gear 
housing. Original cast construction weighed 
175% more... required 90% more machining. 


Cost Down 57% on machine 
stand by change to welded 
steel. Also eliminates for- 
mer milling and drilling 
on former castings. 


DESIGN AIDS AVAILABLE 


Back up your engineering training with 
latest information on low cost welded 
steel construction. Free bulletins and 
handbooks are available to engineering 
students by writing... 


THE LINCOLN ELECTRIC COMPANY 


CLEVELAND 17, OHIO 


Atomic Energy 

(Continued from page 29) 
and a half times more efficiently 
from the heat obtained from the 
fissioning atoms. However, expen- 
sive and intricate sodium plumbing 
systems could nullify this reactor’s 
apparent advantage over the more 
simply constructed water-cooled de- 
signs. A graphite moderator wi'l 
serve to slow neutrons to thermal 
speeds. 


Experimental Breeder Reactor 
Number 2 

The first high-level power-deliv- 
ering reactor to utilize the breeding 
phenomenon is to be built by the 
Argonne National Laboratory in 
Chicago. The Experimental Breed- 
er Reactor Number 2 (Figure 6) 
will be a prototype of EBR-1; 
heat will emanate from a core of 
plutonium, the fissioning of which 
will breed more nuclear fuel from 
a surrounding breeder blanket of 
natural uranium. Since fast neu- 
trons serve to obtain greatest breed- 
ing efficiency, no moderator is in- 
corporated in the reactor design. 
Circulating liquid sodium will be 
the cooling medium. From time to 
time, the “breeded” plutomium will 
be removed from the reactor, pro- 
cessed, and either returned to the 
reactor or employed for other pur- 
poses. An inherent difficulty in 
EBR-2 and all fast breeders is the 
stringent precaution necessary to 
prevent radiation damage which 
fast neutrons are able to impose 
should they escape from the re- 
actor. 


“Packaged-Power Reactor” 

The American Locomotive Com- 
pany is now preparing to. start 
construction of a baby reactor to 
be used by the army as a portable 
power plant, to be transported by 
air to such remote locations as 
beachheads where power is sorely 
needed. Intended to generate 2,000 
KW, enough for a city of 2,500 
people, it will cost in the neighbor- 
hood of $2,000,000, will require re- 
fueling but once a year. No doubt, 
an outgrowth of this project will 
be the design of small reactors suit- 
able for export to remote areas of 
the world where power for peaceful 
purposes is non-existent today. 

There exists a nearly uncount- 
able multitude of engineering prob- 
lems being encountered in reactor 
development and construction with 


which science has never previously 
been forced to cope, but these are 
beyond the scope of this article; 
however, a brief statement of some 
of these difficulties will give the 
reader at least a scanty insight into 
the work going on in the nuclear 
power field. For instance, an im- 
provement on the efficiency of con- 
version of heat into electric power 
of water-cooled reactors is needed 
in order that these reactors com- 
pete with coal-burning plants in 
the generation of electricity, as wa- 
ter is inherently thermally ineffic- 
ient. Since water is the sole coolant 
which can serve as a moderator, 
it definitely cannot be ruled out in 
reactor design. Still another prob- 
lem is the reprocessing of nuclear 
fuel during reactor operation; ho- 
mogeneous reactors probably offer 
the best possibilities in this respect, 
where continuous recycling of the 
liquid fuel makes possible the addi- 
tion of new fuel in a relatively con- 
venient manner, as compared to 
the shutting down of heterogeneous 
reactors to replace “burned-out” 
fuels. One other question dwells up- 
on how long high-pressure radio- 
active water systems can be main- 
tained leakproof to seal in death- 
dealing radiations. Serious corrosion 
problems will result in the use of 
radioactive steam and sodium and 
water coolants. Ultimately, all pow- 
er-delivering reactors will be made 
breeders, most probably thorium 
breeders, in order to render the cost 
of nuclear fuel negligible; incorpor- 
ation of breeding facilities in all 
power reactors is one design prob- 
lem scientists will have to iron out 
once nuclear power begins com- 
peting with coal power. 


Conclusion 


The United States is not the 
forerunner in developing nuclear 
power for peacetime uses; the Brit- 
ish have nearly completed a 50,000 
KW installation in Northwest Eng- 
land which will start turning out 
electricity in less than a year, and 
plan to begin construction on a 
new one of greater capacity in the 
near future. Russia already has a 
small 5,000 KW _ nuclear power 
plant in operation, and is building 
new ones. Of course, the answer 
for the U.S.’s falling behind in the 
nuclear power field evident: 
economic considerations do not en- 

(Continued on page 66) 
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needed ‘Find’ Myself— 


that’s why picked 


says A. J. MESTIER 
Massachusetts Institute of Technology Sc. B.—1943 
and now Manager, Syracuse District Office 


‘T WAS LOOKING for an engineering job, 
but I wasn’t very sure just what phase 
of this broad field would interest me most. 
I didn’t know whether I wanted straight 
engineering, sales engineering, production 
or some other branch of industrial engi- 
neering. 

“Allis-Chalmers Graduate Training 
Course gave me a means of working at 
various jobs—seeing what I liked best— 
and at the same time obtaining a tremen- 
dous amount of information about many 
industries in a very short time.” 


Experience Typical 

“My experience is typical in many ways. 
I started the Graduate Training Course in 
1946, after three years in the Army. My 
first request was to go to the Texrope 
V-belt drive department. From there I 
went to the Blower and Compressor de- 
partment; then the Steam Turbine depart- 
ment. By the time the course wascompleted 
in 1948, my mind was made up and I knew 
I wanted sales work. I was then assigned 
to the New York District Office and in 
1950 was made manager of the Syracuse 
District. The important thing to note is 
that all Allis-Chalmers GTC’s follow this 
same program of picking the departments 
in which they want to work. 


“Best ofall, students have a wide choice, 
for A-C builds machines for every basic 
industry, such as: steam and hydraulic 
turbine generators, transformers, pumps, 
motors and other equipment for electric 
power; rotary kilns, crushers, grinders, 
coolers, screens and other machinery for 
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Taking surge voltage distribution tests on power 
transformer in A-C shops with miniature surge 
generator and cathode-ray oscilloscope. 


mining, ore processing, cement and rock 
processing. Then there is flour milling 
machinery, electronic equipment and 
many others.” 


A Growing Company 


“In addition, new developments and the 
continuing growth of the company offer 
almost endless opportunities for young 
engineers. 

‘From my experience on the Graduate 
Training Course, I believe it is one of the 
best conducted in the industry and permits 
a young engineer to become familiar with 
a tremendous variety of equipment—both 
electrical and mechanical—which will 
serve him in good stead in his future pro- 
fession.” 


Texrope is an Allis-Chalmers trademark. 


Ball Mili grinds ore for large copper producer. 
Same type of equipment from Allis-Chalmers 
pulverizes much of nation’s cement. 


ALLIS-CHALMERS 


For information call the Allis-Chalmers District Office in your locality or write to 


Allis-Chalmers Manufacturing Company, Milwaukee 1, Wisconsin 
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Tower 
Opportunity 


for America’s young 
engineers with capacity for 
continuing achievements in 

radio and electronics 


Today, engineers and physicists 
are looking at tomorrow from the 
top of this tower... the famed 
Microwave Tower of Federal 
Telecommunication Laboratories 
...@ great development unit of 
the world-wide, American-owned 
International Telephone and 
Telegraph Corporation. 

Here, too, is opportunity for 
the young graduate engineers of 
America . . . opportunity to be 
associated with leaders in the 
electronic field ...to work with 
the finest facilities .. . to win rec- 
ognition... to achieve advance- 
ment commensurate with 
capacity. 

Learn more about this noted 
Tower of Opportunity...its long- 
range program and generous em- 
ployee benefits. See your Place- 
ment Officer today for further in- 
formation about FTL. 


INTERESTING 
ASSIGNMENTS IN— 
Radio Communication Systems 
Electron Tubes 
Microwave Components 
Electronic Countermeasures 
Air Navigation Systems 
Missile Guidance 
Transistors and other 
Semiconductor Devices 
Rectifiers * Computers * Ant 
Telephone and 
Wire Transmission Systems 


Federal 


Laboratories 


A Division of International 
Telephone and Telegraph Corporation 
500 Washington Avenue, Nutley, N. J. 


of 


Atomic Energy 
(Continued from page 64) 


ter into Russian plans for develop- 
ing nuclear power, while the capi- 
talist economy in America will not 
absorb any new process unless it is 
feasible price-wise. In Britain, coal 
power costs twice as much to pro- 
duce than over here, so that nuc- 
lear power already has its work 
cut out. However, it will be but 
a very short time before American 
homes will be receiving kilowatt- 
hours of electricity from the same 
source that propels our newest sub- 
marines and will soon provide our 
warplanes with unlimited range. 


Filters 
(Continued from page 8) 


restaurants, and offices use them 
both to cut down maintenance costs 
and to improve the healthfulness of 
the air. Textile plants and brew- 
eries find the electronic filter helps 
keep their products uniform and of 
high quality. Hospitals, food pro- 
cessing plants, pharmaceuticals, and 
laboratories use them to maintain 
a clean and _ sterile atmosphere. 
Electronic filters have also been 
found particularly effective in re- 
moving radioactive particles from 
the air. As evidence of this, the 
Atomic Energy Commission is us- 
ing them in many of its operations, 
and research is now being carried 
on to investigate the possibilities 
of their use in lessening the dangers 
of radioactive dust created by an 
atomic explosion. 

A more specific use of electric 
filters, which illustrates how adapt- 
able such filters are, has been de- 
veloped in connection with precis- 
ion machine tools such as_ high 
speed lathes and grinders. The fil- 
ter is used to recover the oil mist 
formed by the coolant used in such 
machining operations. Special in- 
take hoods and oil return systems 
have been developed so that the 
oil mist will be drawn through the 
electrostatic precipitator where it 
collects on the aluminum plates, 
flows off into collecting pans, and 
finally is run back to the machine 
for re-use. Aside from saving money 
in recovering the coolant, the pre- 
cipitator makes certain that the 
machine operator is no longer liable 
to inhale any oil mist, and also 


decreases maintenance costs and 
safety hazards by eliminating the 
film of oil which collects on floors 
and machines. 

Although many of its uses in- 
volve specialized adaptations such 
as the one discussed above, there 
are certain general features about 
the electrostatic filter which can 
not be ignored. Such a unit can be 
easily installed in any air condi- 
tioning system and operated at 
nominal cost. Furthermore, it will 
remove virtually all pollens, dust, 
bacteria, and virus from the air to 
provide an atmosphere which could 
hardly be more conducive to good 
health and high quality, uniform 
production of goods. Many more 
applications will surely be found 
for electrostatic filters, too, as peo- 
ple demand better products from 
industry and healthier places in 
which to live and work. 


Aviation in Ithaca 
(Continued from page 20) 


1929 a public announcement was 
made that the Thomas-Morse Air- 
craft Corporation had been sold to 
Consolidated Aircraft in Buffalo. 
Consolidated was later to become 
the Convair Division of General 
Dynamics Corporation, a leading 
modern aircraft manufacturer. The 
days of castor oil, pilot training, 
leaky seaplanes, and flights from 
the ice were ended. The famed 
Tommy scouts, the MB-3 pursuits, 
and all-metal pioneers would no 
longer cautiously take to the air 
from the field near Lake Cayuga. 
The disappointments of designs 
that didn’t make the grade, and the 
success of record breakers were 
over. The aircraft factory was 
converted to adding machine pro- 
duction. 

But the story continues. Convair 
has come into its own with its pop- 
ular “340” passenger airliner, its 
F-102 jet fighter, and its R3Y-1 
turbo-prop seaplane. Such planes 
are the latest part of a challenging 
tradition of courage, ingenuity, and 
mistakes that have been _persis- 
tently corrected. Thomas-Morse in 
Ithaca, N.Y. is a significant part of 
that tradition—contributing to an 
advancing air progress that is to- 
day only beginning. 
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‘@ LEARN BY DOING—Each year thousands of boys and girls learn how to become better farmers and better citizens through 


4-H Awards Programs, such as the Entomology Program sponsored by Hercules. Top awards are college scholarships. Hercules’ 
interest in improved farming methods stems from its development of agricultural chemicals, notably toxaphene for insecticides. 


HOW HERCULES HELPS... 


Most businesses are helped today by Hercules’ business . . . the 
“i production of synthetic resins, cellulose products, chemical cot- 
E ton, terpene chemicals, rosin and rosin derivatives, chlorinated 
products, and many other chemical processing materials—as well 
as explosives. Through close cooperative research with its cus- 


MAKE WASHDAY EASIER 


: tomers, Hercules has helped improve the processing or perform- 
ance of many industrial and consumer products. 


STANDARD MODELS and plastic-bodied 
‘ sports cars alike rely on nitrocellulose 
lacquers for durability and beauty. In 
the manufacture of these polyester lam- 
r inates, such as this car door, Hercules 
o hydroperoxides act as the catalyst in 
their polymerization. 


@ WHITER, BRIGHTER CLOTHES—Hercules® CMC is a 
key ingredient in detergents . . . suspends soil, prevents 
its redeposition on clothes. This excellent property of 
suspension enables Hercules CMC to serve in a variety of 
consumer and industrial products. 


HERCULES POWDER COMPANY 


INCORPORATEC 


Wilmington 99, Delaware. Sales Offices in Principal Cities. 
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SCHOOL OF MECHANICAL ENGINEERING 
CLASS OF 1955 


Miller, R. H. 
Trego, J. W. 
Faber, E. C. Jr. 
Franklin, D. C. Jr. 
Rose, V. H. 
Glover, R. C. 
Glickman, D. 
Mountsier, W. W. 
Beningoso, H. D. 
Cherkasky, M. 
Delaplane, R. E. Jr. 
Dalsheimer, 
Vail, J. D. Jr. 
Richards, D. E. 
Liebskind, A. S. 
Swecker, R. 8. 
Brunner, J. W. 
Buettner, J. H. 
Sterling, R. Jr. 


Kennedy, R. D. 
Nicholls, M. B. Jr. 


Whitney, H. H. 
Blatz, A. A. 
Knuth, D. F. 
Carhart, D. R. 
Lennon, J. J. 
Casey, F. M. 
Schusler, R. M. 
Schlerf, G. W. 
Leng, J. 
Knoblock, R. E. 
Skeen, J. H. 
Strong, S. 8S. 
Deskey, D. S 
Cowing, W. C. 
Gruetter, R. D. 
Reidenbach, N. 
Simon, W. P. 
Weston, K. C. 
Breckenridge, R. W. Jr. 
Fauntleroy, C. G. 
Eschenroeder, A. Q. 
Morrison, M. 


Anderson, M. H. 
Partridge, A. L. Jr. 
Kolton, B. D. 
Boss, W. L. Jr. 
Reichenbach, A. F. 


Martin, J. H. 
Hardy, H. B. 
Grevatt, M. K. 
Arnott, T. H. 
Conill, E. J. 

Go, T. 
Friedman, M. G. 
Bael, R. L. 
Boghossian, V. O. 
Delaney, G. F. 
Heinzelman, F. E. Jr. 
Noyes, R. C. 
Quick, L. 8. 


Gauthey, J. R. 
Eyman, D. 8. 
Posner, R. A. 
McClellan, T. O. 
Power, D. W. 
Blesch, J. A. 


Schneider, D. A. 
W. S. 


Peters, W. L. 
Weaver, J. S., Jr. 
Jensen, F. O. 
Saderholm, C. A. 
Oliva, J. J. 
Minners, W. 
Morrisey, D. C. 
Soave, 
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| 


j 
4 


“POWER OFF!” Test operations are directed from this central control room, where 
special measuring instruments greatly speed up the collection of pump performance 


data. That’s one way Worthington products are made more reliable by using .. . 


... the world’s most versatile hydraulic proving ground 


When you make pumping equipment that has to stand up and 
deliver year after year anywhere in the world, you've got to be sure 
it will perform as specified. 

That’s why we built one of the world’s largest hydraulic test 
stands at our plant in Harrison, New Jersey. Here, over a half- 
acre “lake,” we can check the performance of anything from a 
fractional horsepower unit to pumps handling over 100,000 gallons 
a minute. When you realize there are thousands of sizes and types 
of centrifugal pumps alone, you get an idea of the versatility we 
had to build into our proving-ground. 

Naturally, our new test equipment is a big help to our research 
engineers, as well as our customers. Now they get performance 
data on products quickly and accurately. Using it, we can save 
months, even years, in developing new Worthington fluid and air- 
handling devices — equipment for which this company has been 


: : : f ; famous for over a century. For the complete story of how you can 
refrigeration unit (lower left) now in service as one of the Ara- y P y 7 


bian American Oil Company's central air conditioning units in fit into the Worthington picture, write F. F. Thompson, Mgr., 
Dhahran, Seudi Arabia Personnel & Training, Worthington Corporation, Harrison, N. J. 


4.25A 


COMPREHENSIVE TESTS are run on a Worthington centrifugal 


See the Worthington representative when he visits your campus 
See the Worthington 
Corporation exhibit in 
New York City. A lively, 
informative dispiay of 
product developments 
for industry, business and = SS 
the home. Park Avenue iii 
and 40th Street. 


When you're thinking of a good job—think high—think Worthington 


AIR CONDITIONING AND REFRIGERATION + COMPRESSORS + CONSTRUCTION EQUIPMENT + ENGINES + DEAERATORS + INDUSTRIAL MIXERS 
LIQUID METERS » MECHANICAL POWER TRANSMISSION + PUMPS + STEAM CONDENSERS + STEAM-JET EJECTORS + STEAM TURBINES - WELDING POSITIONERS 


CRESCENT 


IMPERIAL NEOPRENE PORTABLE CABLES 


SH-D 5000 Volt Trailing Cable 


These cables are made for services up to and including 5000 volts and are 
recommended for use where a tough, flexible cable is required for transmit- 
ting power to movable electric equipment such as shovels,.dredges and cranes. 
They also are useful where a portable cable is desired for temporary or emer- 
gency transmission of power such as during construction work. 


CRESCENT INSULATED WIRE & CABLE CO. 
TRENTON, NEW JERSEY 


Sperry Gyroscope Co. 


Operates 12 Test Boxes | 


with 


At the Great Neck, Long 
Island, plant of Sperry Co., a 
dozen environmental test cham- 
bers have been equipped with 
cooling and humidity control, 
operated by an elaborate low- 
temperature refrigerating system. 
This was designed and installed by 
Tenney Engineering, Inc., Union, 
N. J., using 14 Frick ' ‘ECLIPSE" 
compressors. Temperatures range 
from 100° below zero to 200° 
above. 

Whatever your special cooling 
needs, there's a Frick air condi- 
tioning or refrigerating system to 
meet them with dependability. 
Let us submit an estimate: write, 
wire or phone— 


Below: Six of the fourteen Frick 
“ECLIPSE compressors installed in 
Sperry Engineering Test Department. 


For a_ position with a 
future inquire about the 
Frick Graduate Training 
Course in Refrigeration and 
Air Conditioning. Operated 
over 30 years, it offers a car- 
eer in a growing industry. 


:: DEPENDABLE REFRIGERATION SINCE 


WAYNESBORO, PENNA. 
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ENGINEERS ! 
WHAT?—Anything for Engineers 


WHERE?—The Triangle Book Shop 


WHEN?—Immediately out of stock 
or swiftly on order 


WHY?—Because our Engineering Dept. 
is designed solely to help you 


You li enjey trading at the 


TRIANGLE 
BOOK 
SHOP 


Store Hours 8:15 A.M. to 7:45 P.M. 
Monday through Friday 
Saturday to 5:45 P.M. 
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Engineers Break Ground for New 
Turbine Engine Test Facilities 


ALLISON 
PLANT 


E. B. NEWILL, Georgia Tech, '15, now Gen- 
eral Manager, Allison Division and Vice 
President of General Motors Corporation, 


breaks ground on another addition to our 
turbine engine test facilities. * 


Allison Jet engine designers soon will have even 
larger and improved test facilities to use in developing 
turbo-jet engines. 

Performance requirements for future military and 
commercial aircraft make necessary the development 
of new turbo-jet engines far more complex and power- 
ful than present types. New and specially-designed test 
equipment is required to accurately determine per- 


* Left to right—Dimitrius Gerdan, Chief Engineer, Turbo-Jets, 
U. of Michigan, 1932, BS in Mechanical Engineering and Industrial 
Engineering; T. W. Meeder, Chief Test Engineer, U. of Michigan, 
1932, MS in Aeronautical Engineering; R. E. Settle, Assistant Director 
of Engineering, Purdue University and Indiana Central College, BS 
in Mathematics; Paul Hunt, representing Huber, Hunt & Nichols, Inc., 
contractor; E. B. Newill, Georgia Institute of Technology, degrees in 


formance of the principal engine components—com- 
pressors, turbines, and combustors—before the com- 
plete engine is tested. 


For instance, capacity for 75,000 horsepower is be- 
ing established to pump air at the rate of 300 pounds 
per second. This air must be compressed and heated 
to 1000 degrees, or cooled to a minus 67 degrees, en- 


abling Allison to test combustors at simulated altitudes 


up to 65,000 feet. 


With our expanding and long-range engineering 
program, we need additional young engineers. Alli- 
son, a leader in the design, development and produc- 
tion of turbo-jet and turbo-prop engines, NOW offers 
young graduate engineers unusual opportunities for 
progress where future development is unlimited. 


: Mechanical and Electrical Engineering; Harold H. Dice, U. of Illinois, Write for information: 

a 1929, BS Business Administration; Col. S. A. Dallas, USAF Plant R. G. GREENWOOD, Engineering College Contact 
‘: Representative; R. M. Hazen, U. of North Dakota, U. of Michigan, 

a 1922, BS in Mechanical Engineering and attended graduate school, ALLISON DIVISION, General Motors Corporation 
U. of Minnesota, majoring in Metallurgy. Indianapolis 6, Indiana 
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Out of the wild and wooly West 
comes this hazardous adventure. It 
seems that a qrizzled oil prospector 
was reminiscing for a bunch of 
New England tenderfoots. “There | 
was,” he drawled, “trapped in a 
narrow draw with a hungry ole 
grizzly not twenty yards away be- 
hind a tree. Th’ only way | could 
figger to bag the crittur was to 
ricochet a ball off th’ canyon wall 
to th’ right. Now being’ a cham- 
peen shot like | am | just gauged 
th’ wind, judged th’ lead of th’ 
barrel and th’ rate of twist, th’ 
hardness of th rifle ball and th’ 
angle of yaw it'd have bein’ 
smacked outta shape agin th’ wall, 
and | figered my chances of nailin’ 
thet bar were about 70-30. A one 
rail bank shot. A controlled rico- 
chet. So | let fly.” 

The old man paused. Softly one 
of the tenderfeet gasped, “Did you 
get him?” 

“Nope,” replied the prospector. 
“Missed the wall.” 

* * * 

Two commuting students were 
sitting together as they rode home 
on a crowded subway car, when 
Charlie noticed that Vernon had 
his eyes closed. 

“What's the matter, Vern,” he 
asked, “feeling ill?” 

“Im all right,” replied Vernon, 
“but | hate to see women stand- 
ing.” 

* * * 

A young flapper breezed into a 
florist shop and looked around the 
shelves for something she wanted. 
Spying an old fellow puttering 
around a plant in the corner, she 
walked over to him. 

.“Have you got any passion pop- 

y?” 

“Gol ding it!” he exclaimed. “Y ou 
just watt til I get through pruning 
this uly.” 

* * * 
“Let’s make a date for Saturday.” 
“T have a date for Saturday.” 
“Then let’s make it Sunday.” 
“T’m going out of town Sunday. 
“How about Monday ?” 
“Oh, heck, I'll go Saturday.” 


” 
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The bandage-covered M.E. who 
lay in the hospital spoke dazedly 
to his visiting pal. 

“Wh-what happened?” 

“You absorbed too much last 
night, and then made a bet that 
you could fly out the window and 
around the block.” 

“Why didn’t you stop me?” 
screamed the beat up student. 

“Stop you,” said the other? “I 
had ten bucks on you!” 


* * * 


The telephone rang late one 
night. 

“What is it?” asked the tired 
c. 

“It's a long distance from New 
York,” replied the operator. 

“| know it is,” said the C. E. and 
back he went to bed. 


* * * 


A group of prohibitionists look- 
ing for evidence of the advantage of 
total abstinence were told of an old 
man 102 years old who had never 
touched a drop of liquor. So they 


rushed to his home to get a state-* 


ment. After propping him up in bed 
and guiding his feeble hand along 
the dotted line, they heard a vio- 
lent disturbance coming from an- 
other room—furniture being smash- 
ed, dishes being broken and the 
shuffling of feet. 

“Good heavens, what’s that?” 
gasped a committeeman. 

“Oh,” whispered the old man as 
he sank exhaustedly into his_pil- 
lows, “that’s Pa, he’s drunk again. 

* * * 


Two drunks wandered onto a 
railroad trestle one dark night. 

First drunk: “Boy! Thish is a long 
flight of stairs.” 

Second drunk: “| don’t mind that 
so much, but I’m having a heck- 
of-a-time getting used to thish low 
hand rail.” 

* * * 

Prof.: “Why don’t you answer 
when I call your name?” 

Student: “I nodded my head.” 

Prof.: “You don’t expect me to 
hear the rattle all the way up here 
do you?” 


Have you heard the new radio 
program about the girl who wanted 
two bathrooms? It’s called “The 


Wife’s Other John.” 


* * * 


An inmate of a certain insane 
asylum, feeling that he had recov- 
ered enough to be released, was 
partially examined and asked the 
following question: 

“If we discharge you, will you 
promise to let women and liquor 
alone?” 

“Yes sir.” 

“Lock him up; he’s still crazy.” 

* * * 


Muring mock maneuvers an ar- 
my commander ordered a notice 
to be displayed on a bridge stat- 
ing: “This bridge has been des- 
troyed by air attack.” But to his 
chagrin, he noticed through his 
field glasses that a foot regiment 
was crossing the bridge despite 
his orders. He sent his adjutant to 
the officer in charge poste-haste 
to find out how he dared to defy 
his orders. An hour lated the ad- 
jutant wos back. “It’s all right, sir,” 
he reported. “The troops are wear- 
ing signs saying, ‘we are swim- 
ming’.” 

* * * 

Stern parent (to applicant for 
daughter’s hand): “Young man, 
can you support a family?” 

Young man: “I only wanted 
Sarah.” 

* * * 

“Could you,” the specialist asked, 
“pay for an operation if I fownd one 
necessary?” 

“Would you,” countered the pa- 
tient, “find one necessary if I 
couldn’t pay for it?” 

* * * 


“Hey! Did you see that young lady 
smile at me?” 

“That’s nothing. The first time I 
saw you I laughed right out 
loud.” 

* * 
Tourist Guide: “We are passing 
the largest brewery in the United 

States.” 


M.E.: “Why?” 
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PHOTOGRAPHY AT WORK— 


Richmond Station of the Philadelphia Electric Co. 


Weeks of work shrink to days as 
photography weighs mountains of coal 


Aero Service Corporation takes stereo pictures 
of the coal piles at a utility’s 10 storage sites—reports 
the fuel reserves on a single inventory date at 
25% lower cost than with other methods 


It used té take a surveying crew weeks to measure and 
figure the contents of the Philadelphia Electric Co.'s big 
coal piles. Now a camera and an airplane work together 
to cut the time to days. Overlapping pictures are taken 
from the air. Then with stereo plotting equipment the 
volume of the heap is calculated. 


Streamlining the inventory job is a natural for pho- 
tography. It’s being used to count metal rods, automotive 
parts, telephone calls as well as tons of coal. But pho- 
tography works for business in many other ways as well 
—saving time, reducing error, cutting costs, improving 
production. 


Eastman Kodak Company, Rochester 4, N. Y. 


Graduates in the physical sciences and in engineering 
find photography an increasingly valuable tool in their 
new occupations. Its expanding use has also created 
many challenging opportunities at Kodak, especially in 
the development of large-scale chemical processes and 
the design of complex precision mechanical-electronic 
equipment. Whether you are a recent graduate or a qual- 
ified returning service man, if you are interested in these 
opportunities, write to Business & Technical Personnel 
Dept., Eastman Kodak Company, Rochester 4, N. Y. 


Aero Service Corporation takes its stereo photographs and 
translates them into a contour map of 1-foot 
ES intervals. Each 1-foot stratum of the coal pile 

can then be measured with a planimeter 
and its volume computed. 


No. 9 in a Kodak Series 
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What will you add to 
jet engine progress? 


New, dramatic advances being made at 
General Electric’s aircraft gas turbine 
operations bring into clear focus the 
vital role recent college engineering 
graduates play throughout the com- 
pany. Typifying such responsibility are 
R. W. Bradshaw, ME, Lehigh, 48, re- 
sponsible for design of development 
engine controls and accessories, and 
B. C. Hope, EE, UCLA, ’49, supervisor 
of test programs for development of 
aerodynamic and mechanical compo- 
nents. 

In every field from electrical, me- 
chanical, metallurgical and aeronauti- 
cal engineering to physics and chemis- 
try, young men like these broaden their 
technical background in GE’s after-col- 


lege program of practical engineering 
assignments. In this program, as in his 
ultimate career, the engineer chooses 
the field and location—from the entire 
range of G-E activities including plas- 
tics, large electrical apparatus, elec- 
tronics, jet propulsion, automation com- 
ponents and atomic power. 

Working with world-renowned G-E 
engineers, you—like Bradshaw and 
Hope—can make important contribu- 
tions early in your engineering career. 
For full details on the G-E career suited 
to your talents and interests, see your 
college placement director, or write 
General Electric Company, Engineer- 
ing Personnel Section, Schenectady 5, 
New York. TR-1A 


Progress Qur Most Important Product 


GENERAL @@ ELECTRIC 


: 


